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THE ASTROLABE OF SHAH ABBAS II. A.O. 1*47 


Aj Cob i oTji ^Lb Ci j*A JyuaJ 3 c AJLol>jAb 

O^j* CH-*^'-'(jbj^ J 4A*0jTjjjjJ jCm Jf jjj«l IjJj < Cib CumIj |Cb 

, Clfcw l^b Ajl>Jjj 6 AjijT Ch«M ^L^CfcOj j* ^jli 'on yijLc jj I j jJ ^l^djli* ^t'> «.!■>’< Oui T A U 

J —■■■■'» Ci aSuuI Jjl . ChMI Cm*aI ^Ijlj J»l»J Co* jl jjyl ,jl$-> Ltf3.00*0 1 ylc jyjb Ci A03J 

o*jjl A * . » o*^* ^LclSLc jU-i 'j* 3 4 cCj£ ,^i»Lc L b . va j^o 0 KJ ^Ijo 

f-Lc CO^* W jt a£uI fjj . ■a+z£j jT^^Lx! j iSjlo-wb j»> 3 ciy* ^ jT 

. Cm I CujLJ |»li« jAjL (J-Ay^lb 3 jbcl ^j*o c b b Lj&aS < JyCy LuiT ylc ^IfcjCb b 

J * ‘ J>0>w> & *vb ^ 3 Aj J-Sj jl aIj Jjljl aSuJ ,03* 

j ^i! j*A CtijA &£ J^mi 'Cu M S 1 3 ^jjl Ci jSb J 153*0 jlj * Cum ^ Ck jjmw |ob_i Jjjiul« c 4 ju Jj 

> -i3.^10 l$jT jCju ^yci" 3 CJjmju >—*030 3 Jjl.^.tn j£j*J ^Lb CC j ^533 jj ax Lid jCi t b ylc jLb CiCj 

a -* L> J* j £yjb b ( j£u*u0jfcj < J CS uhO ^jJU CJM3A j l ( jftl 5 ’T L? jL*>i aIcJ f jl&_> 

. CoLuium s Sj<* by 1 jSb J ^IfcCJL) Ci um t j fl T *c C 3 wuy> 
3 A C Cu >Jd 3>-yJ c b (jbj Ci |*Jx ^Jjb Cl j»yj« jb t j I J J IdLj j±> I L< j J Ci bjyCy?* 

. Cm I AJjT jl3aJ&^Ciu 3!^ nifrjjj ^Ijj ij dlj 

< v j—^lAjljjij I J jl^ ytt Jjl J C AC*jl^> ^Ijiuj jJ iJbu I tS ^*bS 

C tc ^Uai tlL « Ay ^Ci yj u> jjntjt Ci wb^ i^JUad bi • AAC« ^jC Ij CiC j S b-> c 4«Upvu 3 imJI> 

. ciljo ciy yA U/ j^ ^T ^iolii y 3 3 f>>w j^jb Ajb j 

Ijwb^wJ Ibo Cum I CCCI 3 J « A<Ay Cjuoi^Lc ^1 A JCftjjd a5JL> < ^yy^^Kxo |Pud i^b Ci ‘30 a£ L>J I jl 

kib C«J ILm> C Ij jbly^ ilj jjl jl j ‘ Cuyi (jCUoiCo 3 y JjU» 3 Ajlw ^jbj Ci 

) I j fl yC jSb J ^jl J u kJ^Ix 3 ^A *A IaJum I3 CV3J J jy Cum I Cd I . J j L Co AJ^L L> £3*330 

. J jjSb 
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lS^ <j£^j cSU*o J> fjfj* 04$ j4-** j^jjD jl J**4 

CuUjJo ^J^IjX Au J laxo^ l^JX Lm < Cu*Ia«Aj£^jO A «aUju* I JTjjrf ^Lju ^ I £** L A-j ^jCfib 
AjJjI A bl ft » jl <jlSjb-*i J^U-T . CaAj^jO jjA jSmj 0 T J ^"^5° *,>£■> 

Juulo ^l&AJwJ^ ^UXtAj 4-iT CjSj> j k-faCj^ j jftJsu a£ JJ^yi jtLj ^ Ijj 

Jslcijl J^J^jA-* Ij^jL-jl JLi JL^)^o A Cj J ,jj io j J J aS «jyji j lfc*T 

^jlo—T jjt ^Ijj J~*tj^j 3 JO^J'* * '^***^ A **J>ij* (j^J cSj^ ^ *-* l ^>3 

^ j£ ^ Lj* - ^ 3 ^ ^5° A O l $ \S* ^ 04 1} ^ 1^*** j^Aj 1 $-Cm 4 *^)JJ ^ ifl Ij^ f> L*h> ^ 

Ij A^> jlS" Aj LjA um ^Syj b j*1#T j jjy jh? jl JLtj j AjLnu ^jA j Aj Ij jiu IaAj^Ij 

• ^jA J»» jl 

I'jLj'A aS Ij A->j I J Ljl jSj 9 Au ^>ujb A> jl jC*J9j Aj>A*.1 j I jCj aScJ Ij^oj 
3 wJA L JuI^ju b ^ Ju LuCj^- ^juJliu j ^ytf^U^ x a ^ ^ AJuJ^jO ^jjJbjf ^l^utoj 
JjJ Lxj j C 1>lSU? ^jjl« CwC Jy U> jj ^ c Ajbj*A jAciS "^ujjj Ij JftoAtf O IjOJjLi ^j 1 •* 1 ; Cl9j 

JI jA Ia jA j AuJ? j AlT Cut Ajlj J/i^Mii * Ij uj^IjIsu x I jjjSui ^jljujlJ>ljD aS AljJj) 

. Jujlj A-oljl ljAJu*o Ij J^wUJikoj JuJjJ JaJul/> (J5jjj uUao Au Ij J&mI^I 

ggj u%> Auj vj!?^ j^i*^ 3 f * ij^l^ 1 -*^ ASbT b Cam* j£ l$ujji 

jA A t£i«M J ^ IaS Aw ^*>JU» A jjj J jUj (JjljJ I V\JU^ 3 £jib 

Jj*Ja j^aAAj <Xj*£ j4A0 Ij j loJ ujj g 1 sSdS Au J Cwi* b Ai C Ij jImj jS* I j L loJi “fl ^Lt 
jl ^LT ^^x>aj jojjf jlji jLJLo ^jU i o M ijIa is?y jj$4> w^ljlsuil J^>Bb pjb 

3 '*-*l>-^<J?° 1^® J 1 ®^ 3 J*} AjIj 0 LjI a£ ^li LLa ^Urt 1 wb5,jT^j 


• Aj^>* I j«o ^ ^ 



( . cxwl j T j ±jy o^j^ ^ ^Uilii ) 

jLSu <x£ 4-i oy^j '**'*& ) >^ > ^ 6 4Jyi*J & 1 j ^U*l v>**Xwj 

• JLuJ L A-Lw 1J a Aj j-o3 »w jSLjla^ ^ — Vrf ,-l ^ , J*^ Ij 

tj j IijjyQ^jf ^ L Lj j bl&w |» loj j j &S »■ Mi*>x a Hubin j 1 j t^MtU^ Ij U** jto l> v_j LiS 

Ju5^oLm*iT« wwJjjj 1^1 jBb Cj 1&L-9 3 jl>ujl { 4ulo 3 4J j-> ( ^ L 

,jT i—JUa* jl 4 jUiwl a£ AjjS jt^i^jljuwAi^Lc 3 JuJ 1 jj>- Ab>jj Jj^o < wam«I *xu>J 

^jl^ll £jl jlj j lMjlj *4^-> 4^^j LlC^J Jj* 4j j»dSCto l l ^UjUbMlJ^j jjiiljL 

JJuJL^t) 3 ^LiJ 1 Lu> l ^>3 l$-> T 3 vUt* U i^t u' ifat pjb jljjj j <4 

• ,jf*^ « oW \J**JJ* 
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yl—^ <>fl jLiujl *a*4ju« jj ojxLmd aj^jjS) jl «*£> ^ 

• OuUj^jiu 

‘ jjp—JLc Lpj>°^3 *—*j!jj c *^j blio 4 j> 3 j 3 oLLc jl 

trj>»T> (*>k oljLjjl jS».» JJ J*A0 ^ -Lt k j. Ij ji fjU a^jj 4 J 

**>■> J*"* l) viutSL* ^ol> ^stSLij* 3 v-Jjsj L *S ^JLc 

3 t **-“ji I3 V tiS" I (JMJ lj^3 J *4 i J Lj fr 4 1 i n 1. 0 4 ^>j L 3 JJ Ju Ij jf 

J Wy o u«j Lm *4j I30 J*A S J* > 3 * 4 J*AjS <433* Cl'w 

i i Oi*^ »Xili aS* 'jgUulobi b ojlojjS’ AiLdl jT 

^ I ' 4 .;«V^ * * 4 **^aj 4^miIjT J3^j 4 u w> bS" I ^Lubil jj* 4 ^ L ^Suuo* 3 

^> 3^33 4 jLi»f L 4^ ^jnk&I m> j 3^-Ali ^li^ jl jjMd • jojS’^o L^aj> 
^ 5 j— ifc ^ j wbS^ 3 ^3^3 AAj^b j *4 jl I jt J^> ^joU* 

O ^ ^ J V b 5 I v Jo aS [j j *4 ^ Lm I ^jo l> ±>y CriUto j »4 3 ljSl« Uw 
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jljjl *»jy *£isUiU-—« ^jKk* jl 

jSLisjjUiiljf ljjl*i ^ 4 —S« j 4iib Ijj w*iUi-l v>» j-i 

J g- —»«» ol»j ^ <»>k **j>* O*^-* j' J tf il, b , “ J 

.. (.jljt-L-. 

jl i ‘ “ > oleiltl L »S Alain Brieux j’ 

4^i)b^v$bjK‘*j4j^*j!*j ** •»>> wi)Lj 5 <-»b£ jUS ^Uaijjl 

.■t<p & 45 1)’ *'*+*iy ** jW*** uiiilj 

• jtjIjSLtf l^w 

Ay j uSjLi^ U^j^jy *Ayl>utiS 

jjj# ;j (jUjjjjl jL —j wlc^tLJ a 5 jL—K^ c jl a^3 

^L Jy lii to 1 4 JjjtSy jl t*ii^I j») j Lmmuaj lj I w*^Ij plsuy I 

. ^y Uy fjSLt LJw I4J ^ W 

3 ^jljyhoi^Lc ^jy° t ^>Lcaa«x> ^US* 

O lj ln*i->J IjjJ JAy oLjiauJLyji L 30U ^1L IJjyftL 3C1 U LiUm I £ ^Lo l L 

• JulAJ Jk^>Cwl*£ Jj^> I 30 |*3-Lc ojljj 
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L*J tSLo 3 ^j loj Ci La>Cu> ^yg v ju jjai) ^ ijj CxJ ^SL>/ <3 

'-J ^! jLm I C 4oJS' £JjJJ4j jjJj tXi^jO dJujjb |OJ>jcL> Uaj kTdu 

Cuy t (3 jJLs jJ *34 C A ^ 3 LA 3 <3 ^gJfroJU) 3 £vj lj UJ^) jj=uy I Ijy Lu Cuy 1 6 Cw J3 I Juu> ^j I 

o 3 tJujb 3 J Lmu j^Ly duju L j J ^ 3 $ 3 ^jJ&Tj ^ 4 3 j 

^3 lj 3 £ Ujjl^j I Juu (J-iyfi j l <5 L&j £ Cl buy L>u> 3 Cl LJ ILlo ^ Ij-p 3 <3 Am.h 3 j-> Ly 

Li lj-*-> ijPj£ 3 JjL J^J3^ Cam JA-13 ^3jmII 6AL u j? 3 Ci lj Lm 3^ t£j Lm J-Sho t Lj 1 
^laJjl Cuw JAy^ Ijy^j-u^KoJb 3 < J Ly ClIlCCq J3-AS 3 jjj< 3 j buy u«lo |» Lj jJ Jao 

Vi^ 3 CjLc L 3 < i>>°j <jPjl>^ ^yLy 3 l&Aj 1 ^^ 3 j i 4 -®$^ 

c iXdU*i 1 Jm 13 < A t 11 u Jyjj yj^JjJsuy I f &SyC jy l$J T p b dS lj L-yjCyI3J ( ,j Kj Lm <» 5 Li tSb 

Cl If Lt ^ .f C A^ p^Ly I^J3^ j*A jP3yA>JI^JLc ) LjT t—»3^£ 3^3119^*5^ Ci Lc Ly 

Aj L" > n iil|» K u Jb jJ a£ C*iuA » ^jjIAj 0b >yt b * Cuy I A Jm A-L> L ( JC Ajltfl i y pjb jlaJ 
« ^ C 4**uJ ^j-^Lj ^ | jCwiii lj 3 * 3 jyj &Aj Cj^->^> LC >1 £^jj£> J3SC0A IStoJ j! 

L3 J 3C ^0 4 ^IScu 4 -I.I «I» L 3 ( w ^**' CJ»^~o c oJL^3 Cu cS (^5 l *L>- Lo — ^ 

. JJbJ^ U y I3 o ^) <a Ixo ^ 3>" l I ^ 3 j ^ ^ ^ 3 ■^- , *- > ‘ ^L*» 3 . . i i^l S j^- 



Ls 3 A Ij Jj$A J L» 3 A 11. 9 ‘ | 3 l jjjjJti aSLj 1 

^ i - > L> !* jj J^ 3 " 1- ^ ^ £*-* l ^ ^ dJu>«> jl l$jT J t t'ij^j J Uo 

• Ou*> IaJ^jjj j O Ixw L\o j J i_i^jjkuyl ^ 1*01 fr A J laj—J IJ j I 30 ^ 

t ^ Kj L** J L-J Li I £ 1 ®Jj I OtfljAO _ ) 

. wbiT ^lijj I jl ^JIL? oij*o — x 
• ^J Ik jlwtiil ^lijjl^jJjL_f 
» ^jjuj i5 y m i -° o Lc Lj ji«u I j — f 

• wbiT ol^puI3 L Lui j^ ^ 

• IjXm I Aj ^^lk (j*u l»JkJbJ ^ 

• Aj Ka J j I 3 j bfeAj JJ 3 T jjy*» j Ajj j _ y 

, J^i-j 3£-u© ukL u*.jj jJ_^ 

. I4-J j Ijj L j I £ lij J I 3 £ Isti J I j I Igjj Ijj b s Ajbrt l>wo j J _ <\ 

. Li ljA> 3 J3L ^>i*«j ^ o 

. yyj y> j j u-» LiT £jJk — )) 

« I XL wjJag £ LaJj I _ ^ X 
. Cju»- jl £ li^jl jlctt** j? Ij*j_ )T 

• wbiT ^AvLmw Lvj —. )f 

• £y £ l^jjl jau— 

* L&Aj J jj 13 L^J *Ajlj Lko — ) ^ 

• ^ ^ Lsu> Jk 3 ^ LioOJ jao — ) y 

fj a j m^U } \—£ IjJ ^ Lj j l^ j -kfa i j ^ l^j jJau*i I" . ^0 ) X A y ^ L ^ Lbjj 

ol 3 ji (t 3 ljj>lcx 9 jJw 3l^Jbl> c 3ox 3 oLijjd ^LjjI ^jjiLi 3 Jk jj j lio 3 v LiT <J-«3 (jLj 

IfAj^Jij^Ijii^s-iJI^ jl^jJI^^ 3 oljL* 3 Ji^ (j nj> * ^ 3 
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Ajjljj-o 4 -oib j i 4 -o b jjt Jlmo 3 m o J»yL>- 1^9 ^iUl0^JLc Jams ^-m» y£b 

o LS J b jl jj^kio 3 c> Lw lo jJ I3 o L«bj ^ 1 13 c* Ifj fT . 1 ft J 1 J <ju ^j*a iwjljAw j+L 3 

^g.uJL 3 1 ^jTojL<« 3 ^jX 3 J3L uLjj 1 jl J’y*' 1 

« <Xw L Ca &3 1 3 Ca If Im Aw ^Cam 1 ^jJL L*o jlC/3 Lx O Lw loj 3 3 Lbj I34 J 

»-SL ) ^yf o Um^^Lja i ^jwwuIm ‘aJLho 

lj IT Analogue 11 <4-^ 3 Analogue Computer ^>>0 

LT4 ^ >| Q 3 ujl> d £cj A> W^lj k w 1 4 ^ jlawL^O jJ j > j j^ jAm&J 3 flya>jJ^J j Aw 

^jSujwJ I3X 1$ I^wwmj AJn! Lho a£ jrtLi Cam I ^.o'i 111 j 11> r ^33^0 5 * v-SjJ L T Cam! AJ3J 
Lb fl .i dS jj ij* Lw I jj aS* Cam 1 Ca La 9 I3 (JaX M (3 3SL 3 JJfcJ L Aw I3 ^30*03 ^*9 I3 
^y>J | ^5 > ^X ^31 wi^L> jj aS >i l wu.w Jl» IjXo ^ £3-1 j I 3 Awm Im 

j?1lXu^3»3 L3 < JJ3M ^30 4 3 1 ^ 4 a n'.i.MU.xO.^i i ^3 Lfrw^>>0^33 'Cam JA^yirUboAw ( Jb 

4 ISwww J 4 wa£Cam 1 ^IxMLI *ftj 1 £ Aw J3JAA 3 0 LT Ca Lm L*o 

• Cam I 4 JtM 4 * 41*4 

4 jJ ILo jLi J330 a£ ^jj Kj L-m 1^3»n>03 ^LmT uUx^i ^L3^^LxJ3>3cJLx4u 

LLjj 4 L^jtoa JoXjJ L 3 J >a Ap 3 Imu IftA tfi ij w^Ij L im b^joj 1^i> j Hi A i ’ijS 

3 CAijf^ 4 J 1 &Xm I *4330 3 CaJj^o 3&U ,J*4j3aLj*4 jJ L Ca^ -> " Lcj-OJKo 3 

1 Jl M^ (3 loAjft lj 4 t-^W jl ^ j> I Jd^ jfcAi^AW jji jl J Lw L33I ASL T 

« 4 j JjJ ^oj |Q^> h >■; lj 4 3>Ct^3> *4^0 L3A w^ljl i Un I L ^3 ^ I^aamS 3 4 a<m 1*4 33 ^* 10 

Y 

w^J^lauil I a 5 «Xmm 3 a^o w^ljJsuwi 4 jy 3^ ( KwwbwjwJ ww ^ LSwmw 1) 

, t A» 4 w 3CAJjjl^Aw^j L3J i£jjfU LjJ j *4 Iamj jL ^3-^)3 I (,5 lj* Cam I 

^jb^jTji^j 4_1 L t Aj^Martin Behaim ^1 

^ 4^3 IdjJ w^Ij L mI 1 JuiA^b Planisphere ) ftAwljAlLMjjjl 

^Jol? ( jSo>m^L 3 ^ 5 j-b 3 JbM 4 Jwj£jw L^j^IjLmI jIw jl l« 4 wwl j *4 

jj 3 LajI^ o^° J ca>L^ 3 ^1^13*3 0 T 

Ojlj3 ^5^ aS Cam! ^f fcM^L jft-wl ^jj^L ) *i 4 jL m JSii ) —. « 4 33^0 3^Aw j33 3 vxi 

1 ( Cam I AJm 4 wb>lw LJL I L3J 

• ^ o**j ( ^ T ~ ' 

. AobS-Lfcy L <-»jL^oJIaj^ I «4 — Y 

r 



j^uu IjI l> jL»u ^Sjs .>xj 1 j tSLwl Sdinbur^li ^ j l j^m^a j^o 

jm L t** j J A «A IkA uj-jj^j A -Ao t Cu*>kA AmAJ jjJLo i^, i . i «i» ^ j 1 l^-J ^ j I ^j*gju lS ^ j£-» bj 

L_>LmI ^.*S sSmt jI a£ *cu»i l^j^J^isuj 1 jl T <jmj bj^u ) ^ Y Y 

ujUJkA&J ( 1 UJ^JJ U ) f bAj^^g-ol^ ^ JL un jAj ) £ AA ddw 

LjkA u ^J j h *+J i l&MM ^J-O-S <Xj ) * kAj l*i (,3 L> UjWJ 1 &-L jj* * A I ^ jfQ J kA J 4 Ju> 1 

« ^ JJjS^ ajl> ijjj 


:v->yjla«<l jftli jjiilAo 3 4 ^w jb* „f 


aSLj I ^SLj * Cam Ia •Xui^S’j usJ L u^ vo»A k^ Lo jkA u_u) ILa uj^J^Lwi) ^ to^uA^j LjkA 

u tiS” j J ( ^LsoJ Icj *30 ) j CJ L_iCjS ujbi I ( jjjlo A»> Ij ( uj^I ) 3 3j I^j ^JJLj A_» ( jJsu*j I j 

t uu u I A Coo L w Li l i5 jj J jj 1 ( ^JaJ Uj ) 

• Cj^S' uj ^J^Jsuij I c A .i q m«J A->*j kA j^o J C ^ju) I 

kA^J 3 ^ ul^^ ^JjIaSI* JkA A^ kA^J Jy I 3 J ^ J M , kw I J jjL^jAj 

( f JL> — jLsSAj f^A^ ( uj^I ) j jl J^j 

U i UJjkA Jm L kAjywj^> (^jj^JJ CiU.I. ^ { UJ ^Ijjauj ^ j I kA ljJ> 3 ^J 


CJ L ( UJ^I ) sCxiJ 3 lAJ IkA ^ J IjT ^j-*a ^yjL^j O^j 1 ^ ( J 

A j lu ^j j *Aj 9 Lo j A.A m 1 j^j^jkA Au Jjj £ aS* u»n>j 1 ^ i&Aii^ L j I ij Cjuj I ^ J 

< ACm IkXjkA 3^3 Ju L) aS^ uui I j^g>o ^g IaJ Lj 1 |0 L ^uo^ uj LuL) i * a j t" 1... |^ \ ..'■ 

jj lo^> 3 I a 5 kAjlAji^ * CauIa JbiAuj^^jlj l^i ^ IAaJ LjJ? Ij I c AjLjkA ^o^Lil 'AjgkA jj { jZJ 

* Ajldb CJ IkA j, m i l t ^ l j Jj 3 l|0>A ^a ju 3 • A Co I uj Ij^jjJ jjCoL3 ujuj I ^ ^3-1^ I ^ 

^jj L^-l LS” ^3<J^JU0A_» J kAJ Ia^Am |0^*W 3 J&3 kA 3 J3 I Ami A_i ^^jj b 


^ < ,j-*o jJi> jlkXCjL*_e kAJ ^3^ a 1 L$3 (^ Wd i "V. >a - g ^ ^ 




t l UKSLo 




UW kA 






p"-i 

; IaS AC 15Lj . i C-okw t AC.k ' v y*i j»-Lt (^ ' A^a A - S «o ^ »A j L*< 


y^*-> y>0 ' kA yj 3-/ 3 ^ - Q AS 1 "-■ ■■■ 1 jili < C * * M I A C-y v j Lo C (^JkA ^ < h.m i f A A ax 

u— c Aj L/^kA < kA^S^o ^S>Aw j A^^k ^ k^ SLw ^ 3 C 3 kA yj ^^>w-*mo ^J>3w-L-S aS ^wL^^Jfc 3 

j-Cs .A CC ^3 Lm!CC ^ j l C-o ^A.Ok^^i Y” AY ) • CJlw l |0-lx ( ^-» 1 c A_JL«j 31 3ACC 3J 


f 

























^JpJ-C ) p LiAu m LS Sj 3 J b C -mC ,j I jj UaJ 3 l 5 j ^9 J L> 3 — Llcj£ _ ja^>J |0 IS !^-1 J J 

aSa Co l C.u.,< J Aj ^jtijQjjb A_i w^mUlo | jO^J>ijJ 1 ^- LCoJ I ^ 5 j_C j Cj L* a£ ( |O^J>wJI ^ LjJ 1 

• ^ ACw b J ^>3 ^JLo ^ -,,, '3-?^° ^) c ^“ l tS c bo j ^ 

j I aS aj^j J-t O i t wfcJ (jMj J I ( U ^1 j aS" J J IC C \mmuS j I J J J C^b j I 

C-***-> ajjo . Cm I 3I ^L&aj.j>Ij j! I j Aj-Cib^o C«.ju.^ 3 (°3*?' u fbLc 

|°J ^ J^i ^ I OjjAo C ^J3° ^ ^JjtiM*I*£ ^-SJ ^30 

j I aS" Lc ^Lb I ^ b I yj jJbj Cjb j 1 3 Cm I a JmJ b m Laj Lm ^gCto Ijj I < Ajmw j^g-o 

^ ^ ^Jj buj AjCCoAS^Lc 3 ^jLjLmAjLm j ( j t jOCo j! ^gSb ACqT CmJAj^ojC9 

^ _> . * • • - j i Ca-LS L ^ojCS uii 5 J 4 aS A J3-1 ^ Aqj ^ L 3 ^ |4_> j |0 L Ci 1^5J b A Jit>» b b j&—i C 9 

( Ama> J L 3 ( Cmoj J j® L A_j Ij j i aS^ C ^o A J J Ij-^ Cm I A lw J L 3 CJ3 IO ^i >* o Aj aS^ 
pjpl> ) I^jTaS^ A J jj ^J^)^ku*il ^5 lj l J t ( j0-> ) A_| jJjC-u UfcJju aS 

( |®L>) L3 ( LCjl^-p-joU- ) 3 ( fb ) • *AjCs 5 ^o ( l> ) L J 

* J J la Co h jCb 

p-r£>^bi ^ ^pAj ( O^oU-^pW" ) p-*^ 

j j£ ^0 Lmo Cm 5~ ^jj IaS" J3jj I < CcS" 

(J^b.) 

J jl^- y£ b> Jo- J |oJ lx 3 J J I J aSLi 

Cm j b A j ^ P ^ ) J 3°3 

^ J IJ Jj m> L>-> ^vC 3 $-b b v 1 L j 

cj 5 u( lou ^ l>) Cu>c> aSj T j&s 

^ Ja3 L^-) 

|0^>4^u J 3 I^j A^ijjj |iaj lx |0 L> jl^^JajL 
^^objl m laj jl lj ^3-aAo c&Lj 

CjjSLLo J-Jj aS" ^X^>- jO->3^£Kfc 

Iff c ca j j b-> ^ L> 3 ^>j 

o-«-aJI <L. i *ljT jC w>; U 1 - ) 

.4,^ V i>nv tm 

. 1 c 4 * L ojJ r T AY c ^>^> - T 


9- 



L» Cam l ^ o £ ^ J Im aS 1 j Js»m I mSm ,jC^ ^ *S jjj jX+* ^ Irf 3 

• Cam! jLmm 1 Lift ^ iV.tii'n.0 > |Q b> aS OJb J LyJ j JmS ^o 

lo MM ^ jisuy I Jm ^ J-l III 0 > |0 L> j 3SL1 tcS J y> j^XJj L 

^Jjjjlw Lc^ ymJfryj LSjJ jOJ&^jTd^ Jr 1 ( •- V. 1 " '■°f l> ) |oL>Am^jJ 

^uy ( ^ f ) f ‘Amj^s) A ) A J b- Ca rN>rJ £ujL j J ^ Im IS Ij am bS ^I » CmI Im IS 

« Cam ^A \* 1 Im j Im ImAm Im IS j J 3 *^ 3 C ^J 1 J ^ cS l^"l b*j j 1 Cjy ^oS 

mS^jS jOmj I&m jj I3J ^o I L aSa J3S £ I Jjb 1 JU> ^ I Am ^jlJ I tc IS 

j Jj JjmjL ^j^mjmm L; I A-I I J C^mS j d ^>'.L> JjC j jl lj 1 ^— 1 I ^ bu I 3 J t S j- 1 ^ 

. Cam IaJC^J Ijj j IS Aj 3 CjJ J ,jT V bS ^ 3 * S, - JL ^ b**' |°^ C>Co 

jJ^j j IS Am 3 Im ^Aj Lj J J3I y L * Cam Iauw L> 3 ^ b 3*^ t*5 lj ^ mm LS^y I ^_y-p 

^Aj Ljj amjI>- 3^cJT ^ iL J>-c Ljj ( J 163J L 3 jjJbbpJI 

j I Jy 9 ^3^> ^m LISaS Cam I ^jJ I jaJ I 3 Cam ! C ^J Lsu i ^3J J IS Ay 3 ( j-i^ Lj 

• Cam i A J3J A«AjS l aoJ 1 ^ g y la 

< Co Lu j6J> |t> L> lj CjJ ' (i jM 1 Cam I C j um oJ> ^jCo L ^J>aS Aj IaCsS 3! Am ( jAm Lm3 J 
j I C A *>-umj J y LS Jm J j I^jmm aSmm I b < A J jS ^0 ^ bu«o 1 |© L ,jM I ,^-iJ^M Cj j ^3 ^ 3 

• Cam 1 A J L^m ^Jd LloJ 1 JyL jj |oJfc Jmmj> > jO l> |0 b A jJ L ( jCj Lm 3 J 

« Cam I ^ I3-1 1 )< jMCj I^Aj j I jAm I 

y A^C J3J aS ( loJ jo L>) 

J W ^ ^ ^ b^ I ( ) 

• Cam ^ A J IJ ^jm j*m *AmAj jkA lj m ^1 j iaM l(jj ^3-^ I aS Cam l yu*i C A Cu 3S 

^»bSj J Jt ^)o JL jj ^jSC IS jjm> !j-o aS CamI y»^l jJs v m I j £,J J ^0 Lt ( ioJ^j l^J>* SAjm IJ j 

^ ) u T 3 " Ca ^- ^ 

aISLcU^^S^^A jli^bSc-M^jj^ aScJ. c«I aIScj!^ i£j£j* f cUwb 5 jj 

^ ^UlS ^<3 ^ « cmmCmjA ( cmIcm^IUgI c> J c ^Lj^ v b 5 ) ACC <CC3M 

. CmI AJ jS Jo IS A-Ci^ " ^A^LjJ^P-o A^wT y,b 5 J, j 

JL * u 1 ^ vW " y-b-j>Jl^biLo " lmL-S y>^ ^ J 5 * j^JIa-c^ y.b 5 

^ U TA^ 3 < om^ac^^ v U c X )r b T&° j ! ( J • -* ) 

. ccm! ^y*y> T ^ o jbc c ( ^-MjiLcci ) o^ J 


Y 



|*&>l UU Qf* J^rnSm IjjtO djijJbLj IjJ f { ^j JCSLrt 1 C Q Jm I) |» L Art 

Ou aS Ju IdM^j jto >vjuo I Am^J ( loJ^j l^-> ‘djj Id J iaSu ) J j^o j J Ijj f j A J lj lj |*y>C 
( ^jjJaJ I *-ii£ ) mL£ ^ ) dJ> jJi jCmImLsT ^ jjl^ij (jw.tC* 11 Ijua ^^tJLo 

• Cm IdJJ ly> ( |» >u .a ij* LiU j4Jm I) ^j-ulo du Ijj I 

J-ol jJ wil^LuJ CuJ d£ Cmjj ^ ( Y AA u? ) ( d^Al llwbS’ j J 

^i*a 3 djaj*^ J v r^j£ V 5 ** 0 ** f * * J >*( 

^jjtodji { Lo^jjiay*i ) Cut I d^^gj^Lu Uft < uu I ( mLajIm A K L c > J j ^ I 3 J 1^5 L loJ 

• Cm I ^ Lwdj 

^*o <u & Star finder and indntifier i^Tdj i ^ 0 l (jft jx 0 bj jj 

L>£^liu 2 IjdjSJ I £^3 a!£mJ ^1 ^jXjftb* Cjjl^>^o Cm) ^_»L A j Lm ( 0 <dj-i£ hj , i 

jloddjM^j uU jj cm! |t Valzacore TT ( aj£Ij J 1$ ) 

I |0 L lo£ l&jtJJ C m 1 d uJ ^J jj d j ^.>i i ^J jO*** I d^ Cm I ^j^X | d jSLl I bC j J 

• j l^d.jjjjj^' m UcjI Lj d£ 

lj ( utijT ) c5j^N> i5’ ul0 ^ ^ ( |0j l^-> ) ( duoJS^ 4 j v ,*J d I 

jl Cm I v 5 Jl> <jfcl *^3 j 5 «j <il>k ^L—T^L^LS’ ^Je> jlj OAJ^ 

Cm I ( ,jT^j J l^_> j I j^kjyo A_* CjldCsf |Cb lj L^J i Js l»J 

uaijj4jd£ ( 0 T> < Jx>u I * C> Ijjj ( j ) • 4 m L l^> b IoJmo ^ Lm T ^ LS dS 

» JCu^^o b Jjl m^I^^IsmI \j l$jT 

• is* 

tjrij^ I 3 |M }Su ^m» 1 Jk>C») 

T - 

( u^l^Lyl |»j b'C < Cuyb wbjtdu 

:oVjfcuaf fcpwjtt -f 

jl^>b C* j I ^ J JJ djj <A,i^J dJLdw (J ^ 8 jl aS lj 4.^)3 I m^I^LuwI ^jCs^Lrt dSbT ^^>3 L 


4 C rtrtj^g* cs>4Jb jj dSLJT j c o C jI»a ^Lw^c ^rtSLj — ^ 

le e ,^ oI ' J 1 «<e j 4 <^L5 


(^ -drtL aS cc*»l cT/* j 3^c ( J — \ 

( u®) A*->woCrtj-Ajrt liodrtdjLil ( b ( a % 


A 



y jS C& ^ g-i I Uao Aj AJ> cji b Ad L— La < idw Id J ltd C »i>n * 33—J>L>Aj ( jjOj J L J Ij-^ 

^j—^l *>*J3° lSjISLJ Aj <jSLo ^ ^jjl (J-?l® 3(3^^ olc^Lbl‘d*d— djla 

dj Lijj^lj IjJlo— j lid j 1^j b ——j «d load 3 O * —O lo j La > I jtd *d— L,j I 'd'Aj j L 3 —i^J^Ja— 1 

.' OjlAj—lid jl^Jal ^3^3^ AjIslC^<JJj!? J ^ *A > w‘ 

jld£ 0—1 c dJ L>J ( (®>*jJl (&-!■** c I^juoJI ) ^Ld-I^b^ 

jj j dJ-i fj4-> oj * J a v>^ < o—I ( ) aj L>j-*iJI>jl 

A^y^J ,j lj J d£ *Aj J jO— id Aj b^j Jsl>Aj Aj j JLiS— I ^ LLcj I b£ ) &S 0 *d— Aj— 3 d ,j I 

didlidAji—jd ( ^ \s $9 ^ ) |»b Aj ^jjljjl ^iduSb lj (° 3 ^ J Id—dj L—pJL aSj^j 

dSuu Iaj dJ>3-i L3 ( Cm I^j— lo *d ^L> j I Jo J L Y A ° o ^3 J V* 1 ,^7-Ojd ^J ^ i O— ^ 

O 1 *'^ O-l jOwt L5 iAo Aj ,skj^ ^^*3 t$3-»b 3 O 

Lj L— Lo Ij3j 3 q Au b dS" O— I ^gft Lj — id j ^jJto Aj l-j ^1 jb— I OjJ di> uJ>^ AJXjj J 

' ( j3° ^ t 5 ° 1 °Aj 

d£ L3J j_Jj 1d£ uj I ^jj I Ju ' ^0 jj J 3LI IoJj j> w O ^J Ljj 3 Qj^ jldS Ajhj I lo* 3 
( ^Ja—.'XaJ 11 lj L£ *6 dO i^j 3 —jj>L> ^ 3—aJKj 0 > L*ij3*Ao3w^j jj^^fLS b JS— Aj Ijl-j^I jLujI 
^jj Olj-> ^ b ^3jaJK.il c lgS 3 J b wLS^ g dd O j^j c d JOuCA j O^Jg jl • O— 1 

3 ^yujlb ^3—oJJaj {£j!L jJ — w-wj-C ^3—aJisu l^J I jl ^b d 5 0—1 dJ3j b^ ^ U 51 > jl 

«—»bi” 3 doi JJ3O ^ bixo jl tj-b 3 Lj ^ f o J3O5* Jtd d^ 0—1 (^ ^3!^ ^V3^jujjaj ^>5** 

* I 1^3 3J bj id 1 I^«j lj L gL...*L>j)J I 

j l^j J d-13 Ou>3-q IIjl-j^IjLuj I jl d jUj— I 3^^jJj I^Aj c AOjL |O^Lw IjJdS^ ^*S <jjJj I 
Aj ^IS A* J3J ^ (jj IjiJI u-a. > jl > ^jj IjjIjjj L>— b)I3J I ) ^0 bdj ijOajj lid id lj idb 

—ft ) YP ) L-C |&3id c Aa T JL> J3-CLMJ ,J U >Jj ? jl 3 Aj— 3^ lj ( ^la—J» uj^I3L—^J L JojJ I) ja b 

. J 3 J ( p-YAf 

Aij b ^0 ^ ^gJ— j^o L b b ^g— 3 J.—j J> b ) ^ b Aj I3J I dS^ ^ ^gisu—PvjJ I ^ —1 tiS 

( i a 5^»' Lj b ^*aj—1jS^ Lj 3 *j dj Lo ) <j I ^g-Ls I ^ b A^ O— I ^3-foJiaj w bS b 3J |0 b l SSOuq 

^l^jbjAj^Tc^^AOjb ^go-Lc ujO ^ ^ o— I ^13^ — bS^ 3 
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O &j-> ^>3 -Lc Jid udu Jjj by 3 Aj— lid ^gj I3 IjjjO b 3 ^3^»j |oJ-C QJj —.jj Jid oJo>j} 

3^j bj 3 O LL 3 O lj l^ jj I 3 O 3 —3 O3—S 3 uSUd j 1 ^— 1 3 ^ Ifj L— 3d b 3 Ajm 332^ 

O— 1 d id 3J ^03^1 <a Jj L— jj L 3 Ou b jj Lj b— |0 b O— j^*S 3 O I j Lj O L jP- 3 Iftj^— ^jX 


ClaudiouG - * 



iS ljLi1 wb£ • cu—I j1 j cu^ul jl v—>b£ 6>L ^b* 3 

*•*> ^jxa-. jl Ij ^UL^aS ^1^1 J a .o^ w b dJ *> Ja* ( aj^ ) ^ 

^U^JIjjI — ijn y MJ lA j wL^ jj U a^^-^Lj 13AwIfrjT 3 

.(»*»&• 1U- Ifo) T ^*j*A>*AUAjrTA tf J|*»j.» o-l 

^ |kLu> 3 J b^J ) 4 j^j jj -b-y^ Aaj*^ ^ ^ j 4 v>^i J C$ 1 /* J 

JauMlj ij j dA>^i ^jx o^i 4 ^ Ij ^"bSjJuA^ ( b^Adj^oJbo^l 

j>*-^ ^(fjoof ) f*^jb oji J ( ■* YW ) Jb jJ cS>?^|*jW-> OJ* 

^ l^j-u M c Aa»jj^jSJa Aj J3&SLd w bS^l ^jA ^>..11 . A*Jj£|» l>jl '-SLojj^aJ b>^j-< 

3A Jmjmjumj ul> | bUb ^3-1 to j(t jJaw 3* ( |» ) Y Jb) i > 5* u Si ^-*-> <J b } YY jJ w.b£ 
AJj£ A jlfcwt Ijl aS* AJ^j L 3 'jjLj* | ^laM>« w»b 5 < ( ) wb£ A>lo 

* Awl 

| cSyjM (j^jJgb ) jib^Li Amjjm ^laljl (jg Aa awj b^ J ^Lui Jaw I3 Ij J 

c djLjj ^IaJLj 1J3J ijjtMjjS ( Kennersin ) j ^ - k 1 * ^ 

w^ljlawl w LkS^o JjjiAjfcu 3 ^.1 ^ 3*3 3 j J 3 Aw3J (,5 j3m» ,jL^ju ^b» o w^l jb*J 

)°T ^1 ATjj Gunter 1 aA>^J aSJjj A Am) Ja^AQ tj L>j 

• AmJaAm jl^A 

I* b A-i !j 3I aS” CuI aw^ ( aJJI c bL) ^b Xf tj wLS^j^JjI j 

3 J jO b ^wj ^Auu jA < AJ«m b ^yO A^j li.aj 1^ jb Messahalla ^ bLU 
oo 1^5L$-Jb* a3*a^ j*a wL 5 ^l * ojIaam^ Menasse a^mLlo cjj^o a^ Ij 

j JjA Aj^AjS^ jm JL'jho jAa>jj ^jJUJ ^Iau ^5 J \ Y Y^ J b j J 3 A Am AAA.3J ^5 A ^Lw ^ ^ bj 

♦ 

O^i 1 ^yLjl *Ab>u*uAJIflUw b-o * AA oLb ^J^Am ^jT ^Ai j yl> JmAJ>u j Li^ 

|4-iAjJl ( j_»r . H3JA0 A*o«jjb ^Ic m 1 a 1 3 j* b cJl£ ( j^a^Au3A AmA^UUu ts 

AjjS jS^j ( ^^I^jaJJ lblo) L ( ^5 ^I^aJJI f blo) Ij 3I |*t o—^-aJl jj 
( ^HJj b jmaJLII f b U j b ^ AJj b^ aJLJI c b loj |i IjAj Ij 3 I l ^faAJ U jlljA vjjb j ^3 Awl 

^ 5 jjl 1* L Aj Jwy A aIiaI JjIs w^ljlsuyl IaS^AaSj ^jjbu <^> y L 3 AAbjO 

* ^ 3A Aju»-ly* ^3 Jk < Y ^ -— ^ 

O^jb (*^b ^ ^Ia-bAao YYo fc A.>Juj_ y 

. ( c^3^ ) L - Y 

, CU —1 ^jlyJual jLT Ju>j >.1 j-A Ob — Jb<A f 





b—Jb»ijl ( jSL I ^ ^ — X «J^*“ 

& JS-i ^ 1 A& ^ Cd jj* 


) I 

















ajjjjL d£»Jdj Lj ( x JSLi ) ou-l jj 

jl & >L*J iJ I dti-J L ^jJ^oA 3 ^jl^JLoljd CjlwI ^ajdjj j L-*j fr d-i>w 

. Cwt ^jdA*Sd jjj 3 JjId dJJl e Lilo" CuLblJa 1 >J ^1 jldjldd3J L^JloI 

^5" %&x } j> jU'w dJLH fr Llod£ C twJulCjy^l jO^-Ujd d£ d»wT 

YY6 ^YAY ) 4 ( (J —^ ^&A ^ tj —^ Y f' ) v5 l—*» jy^y'ta II 

jj j iSjJs jUjaII Or* j^S lijIjiH y r J *+ > O* Ld£( jd^Lo 

*• ■ 

^Lx fJia t bit 1 > kj J oU^ f^N i jfoS cx**^ 

. Cum I ft’i »y j^ jjldloyj ( (O —Y^Y ^jjIjj ) Jj —&) f fa J L jdlj J IdJuj^Jj fr d d 3J Ll 
t-i^ljk^l jftu( -fc Y 1 Y — 1 Y° ) is* U* s *aJi> v j3*Uc*jiL> v jloj jj 

^5 ^ ^A*j * o“° jj a Im jL j dj d£ d jj ^ j ^Lodd 0j i j> lj ljj . di-w Id ^Ij Iji 

3 °j-l \* >&-* ^1 Cj~*a J J o ^ * 0 t ^ k jl 

^ . a . L . 'x o jjL 3 jj^Lcaj wiL 5 l j jlaS ^l^jL5d-JK’ <dA> LaJ jj ju)T ^ 

• ojjL^j^^j Ljjl ‘■ijjb jdj-iu jj-wjj-** jd lj jftJx 3 djjJ fO Ioj 1 J^jd jojT Chwj dj 

o^j ^ l j tr'^i tS* 1 ^ ' 4 ^ga-Lc t sl^jti'djJ^dS oyib diJbjdjL^ 

. JJLmjj dj V J LU^jl d-j lj o-jLjju 3 iVi.YAft>Jj !^J 

Lj lj l^ d JiXb C& |Q ^L*j I fJ 3 J c d***< 3 J lo jj J dS Uni vJt* ^ fr dj£i 

L o^ i^>ij 03^ ^ ^j^pLj f *jjj ^gdlc pLj 3 ^>< d^j/ l> 

dJ ^^gjlo J3'vj^ iO^>i '~ f J ^3 l> Oa^-j 

^>^3 U jj>1 j 9 3JL.b 3 ^JLo »-> > m3 J3-0I ^3^ 

t d,u 3 L ^bbj 1) 

3° d*d^< LSji ^ j jy oJ-C v ■ jj& AoX C' jl h i »9 d^O-wl oJLc^jl Xj 

' . * ’ >S^U3^3j^ t 5 »1»0 d^l J l»jJ < J3J ^yyJ L L j dj dJ Luij CkM^ji ^jlkdju 3 < ^Jj-C 

3 |eJx |abdjdS< jjbTjbY L 3 J3J l < jldia«*i> j lj ^ libdj^y 3^ j I L j£<Xo 

« J3J dldL dxLil <w»jX 

d£jT jl (Jod ,J L> ddrt »»3 j lj- ft uSL> jd dS* J3J dlidjM_w L ‘j Lj> l^j l^jl 3 ^jdbOJ 

d i a n >3^d L jL d 3 -i »I J (J-i-t ^J dj ^ g oJLewu^ C doJ>^J ^IjJ Jjatw jd ^ JUfc > a 

Xjj&iut d^ did W-lJjJ ( J 3 —^ ti lled j > ■ ) jd lj ^jd- > ( ^d^Lo jO^ jd ) I 3 JI 

^jdjp^g ^ * jS^D jJj^J dS d«y Irtjdji *> d l^n 1J Id JjS>riJ 





J3 ^ bh» j|3J^*> d dj dS d 3^ J^ilxa ^j»jljd< djdj^ 


u 





. ^ ** 1) J 1 **® 

cs 4 ^v> jLj jjidltijb jjl jbb-J j 

jLujI^ljj ufck 3^° o^^rf-i 4 * J jLk-iJ jrf-i fjj 3 oWi 

, T oiL 

£ijjj J 0^ Aj Jajyj* J «—>i)jb-il a£ J 3-1 C-AOJJJ^^ Jl> jj 

• C* J iii'i *o lyj^l J * 4 ^o^J ty % jSL£ yjyo^jju) '“ , j £rfb^ vW* i 

(ij-'kjrf J ) fcjjj oU'bjj*^ J*>^U If 

i»L aj^ hS^(|*^ 0 ^f J L-j^) Count Hermann ^ La* j d Cj jyCy lj 

'"*;-*’* Aj> Ay jkttJ ^k>Lw j LmU CC>Iqm L J CiM^j ^JUJ ^J jLj Ay ( jla*y I ) 

r . 

jij 

Die Util |i liAy l^jT jl ^$L a£ ACjlo ( O v ‘*^ jl J*A 

CuS ^UbAj-iyi jULj ^jl «Ay«Aj£ciytj l&Caj A? CamI itatios Astrolabi 
Geschichte der Sternkunde ^bSjj Zinner jo-ai( jUyt) 

( O bys ) »■■■* Ua£ J^cu C*y b Wo C AJ * A^ j J < J jf j^jJjh ju l> ( j^Jj_* jj \ ^Y ) J LjJ <& 
j A Cm AC9j£ ) j-»j-C t —a t£ Jy s_jJ Uaojl j*A j^SCo u-< L5 a£ Cam I mj IS JL ^a*^} 

• umIaAj^ A J 1&jm 1 ^J^wLM^y t^jl| jL^b J 
;^b <v )YYf j * 4 jb CamLJ lyj^t j * 4 T Ay Lj 

h~y Magistralis Compositio Astrolabii 

• cc j M > a ‘h a JyjJL j*a ^Lj Ay Henry Bat e |»t ^ ^^ >u> 

U^j 4 ^ J " * ** ° J J* 4 ( )Y OJ* ) pj tJ %y-I£ 

< AJJULL v »bS’ £rh^) *aa>jj jLujl jt cju i5«A^Lto \ Y^ Y Jl* jj aSLT L 

(>^>*)u^^^ 4J J - * < J ll> i^ : ^ i J^bi ( j->> i5>i> ) Ja-jSjjybJjL^Jjl 

(jU^ jT ^j-Jd OIv- L cjcC 1 J C ^ .a. P> t ^yda ^ }*> ^ Lo^-Ajk« — ) 

C«m J Cj^Xo 3 L^m < otiL^^L * I ImLmI 

A* i^AA e 6 JU, ^jU^SLi lS J ^U® ( 4C <jLl^ L 

( — YYu? • 03 ^ • ^ 1 0 • 

jljSrfJ jXi Y C J ( t ) — Y 

jl^jl 6 jcaL^ a, ,j^£T c« ^ 1 ,^ 3 (^^ 3 ^ o' A * ,a ^ * J 

^*(^3^ ) (*b A,Lr 3 * J >^ ’ • * 3 ^ 0 ^* 

• < ~ " ** ** *^ A>A3^ ^iO <A IS"!" * js* 

QuKter T°A — fof p a>juo _ y 




Bread and milk for children • '( ) |* t4 * 

o T Jy®* j* ^ <ij $ jim* lj 3 c*iy ^.,,, 1 ) k jljLjAj 

Y 

o Vi ^^ »■?***>* 

• iXj JLm Lm T y ^J jlsuy I A £m J Ij j L 

JLjjj Johannes Stoeffler f ^ ** 1MT * 

Jacques Forcard <*h ** jl J*>* 1MT 

• \j Eganzio Danti f h XjtfjfL j J Ju.o hi i Ij 

Ij aS — .^iljl* j LSj^jSLJj < s r *J£'*jii~* r t£ i jy> 

j j ba^ b t l*>jjjlrfj«A * ^ ^ j-* jKdyj j> ^5 j jjj 1 »>j^ j*a 

j JbiJyiAJ^jL^uj^IjiouJ wfjbdy jjlay t^jjl ^yJLcJflUvj j f»JLc jlo^wjJ f^J 0 

• *—*“> k £ y >6 i^*A > J >j^ W ^1 jJa*y I uSu JX^ jA 4^ > d ^Mj Lkj j IS 

^s iire x i>> ^ ji^o* oV* ( c xrrj^ nv ) J l j^ 

j jid dkS ^jbbjxtfj jxLI jj u^l^Lyl^jl^j^Li jl 

|l L | Ijjj I | j \s jShJ ^ttJ Lj • Cm Idjg lo ^9 L j dM^j idj «d^J d jlj |Q l>j 1 J IjJU 

* 

j j dS smuxI i* L ( j JLfrJIo 1 j 1 1 jw J iJb ( ^ ^ lxlloljyb j M»^ljJa*y ^JL Js^jJ I j 
(Jj t It ^5 1 4 Uil» jj (Jo“>»>o JyLu j 6J Jj 4 Jjj j»L ,jT jl yjLS 

ijjjlfjll ubS jJ i CmI j3jJ j3 ^yiUbA*i|Mn»»Aj jSJI i%*» ‘Vrt t > i mi >\) ^jinio j£y jSydudS 

Ij yjb£ ^1). CimU JjSmJUjAj fJb jj jlj* ^ jj-g c dJii.L> OAAjl Ij^jT ( Q^^jJ h.J 

• ( CamI diwj) (> > Jy <jj* J»A jA 

lly dSjM<yI qmI jj^xixd* L**jlcjj^jg 4 j d^ A>iTj u^I^ImI jylo^ ^jLjtd 
0 KjL- J^ajolj Ijyif Um jl^jJI kJLoj j ^jj j J dS di > L ^jM«0 

jlj* l£ ^ ^ jldJjSsiIivt»i ( f JSLi ) djfi>i j J Ujx>I dy <iS J jj dMj ^yAj Um T 

«l jS^O^ol>Jjljj ^iAojljUUxb CmO j J Ij A jS^JJ I J O Jrf VMUtf I j^ 

• u-^ 1 ok}*< o'y^ J- 1 - i 

( Bred und mylk for childeren ) 

J>y~. ‘Ajli. 0 L—li;l 0 ^ r j\ ^.L jJL-.Ji. jj _ y 

. o—lajb jliijl 'y»-i3jA>. " 'aJLj jj 

• >d dx> l^o (J3 Ijf j*d (31 «^-^jJslw 1>w (J)AJ dy — 

< ^X-fA6 j-rjTio^. ^ ^ ^ f 

. Ci-,1 Ojw ^joUlL* ^ j 0 b^y, 

If 






3 jj <jiyb t 3 3^ 


jbil (jooj (5jj 3 




JkyJjf ^3tf>Ua> Jutw^jo A^. jfl A^ilj ^ji , ^jJJyJyA ^ K mo CJJpO&a !j AjJ 

,bjL> AJc^L^tsuLj£iAy lj 0^(J^ ^bjJ J^i ^bj j* O^ 

,,JyLj AyAj^^j Llj O 1 j Ifr j J 1 « i irtV 3 O lj 1 Aa jyy^aA 3 *Aj^U^Aj^jT Ij ^ 533 ^ ^jb** 1 3 

( Ou^b^ ^j 3 ^oJ ^3 J^Lu IjjTjlojjTjj ^90^13 

<5 l&4j_£ ) Ay Lj I UbjJjrfU 3 -bjbo- ^jiAj < I J J I J jJ <J ^ CJ I > . 9 . ^ 3 A jJ ^ 53 j 

3 oiL J-mSu j h i aw i b % L ..» 3 Aj jT J}oj* 3 AoT^oc*— j aj ( au-a aa^L 

I_ 93 JI 3 J 3 L JyJL> Lc 3 ^jb jy-flU Au> 3 ^j^oj ^Lyj^jlo-* C Ay 


Jy0j 3 OilT Jyo£i jJ A$^J I. LW . V ; t J jj L 3 j» L> 3 — < 5 jl) ^ 3 *® 

jaL 3 < JjA^i A*A Lj Jj Aj^ ^yQ |> Ia^I 1 < ‘ “ 3 j j^Jwuj < A I jj j < AjJ^ a» ) < A-C I^d c Aj 
^JyoS[j f jJ& jJ 30 ji *-Sy Uj^iA Ay A Jy«Aj£ j£ j |»3 A J-A9 j*A l^-> I **Sy &y j« L a5 IaAa^j b 

. Jy<Aj£ joJLc3 ^IjJ.A ^>y JJU3 

>">ihii 1 |oA2> Hipparchus L*a Ay ij ^Luu > I b j£y«A ij^b jt 

c^^jj 3 n Nicaea M v5^?m »*ib> jljb* Jb aS" 

j\} < J3J yj^jjbuJ j»A ^jj Lc^Lbf y*> L> 3UM U jb ^Lo-dj " Rodes M 

Am mm bj A 4 lU> j Tjl ( jy JA Jy L |0 A^o uu» I JfrOu aS* Am L Cm A j A^j b I j£*jt A <— 9 jb 

jjlc^Lbl ( ^biJLu- ) 3 ^ ( ^^jLjJyb ) ft b Ay ^^JyL |ft■ '> ■’>■ 0 

I 3 J jT jC A^ C Ju»1a Am A Jy J A Jmi * 4>V>^ aS LJy L ^ I^J i j I ^Sy j*A l^ij «AJ IalCm b 

^I3J ^AjSjoJ IAau^a£ 'A^jIa A A ^ | U Mji * Aj^^o ^Jaj lj l&Ajy b^jjl ^b3b^3 AAm jtMj 

JSL ^39 J Uj^tAyA^ *Am£^o Cjy3&j Ij j*A AjLm %Xaj> 3 j£<Xo 

T 

^ bA m Au3y «^L> jl^WjJ^jJSL j • ChMi I A4^ AyJj (3 Ijjy I yj^l^Xw I j£±o 

| t 4 Ao I utMA4j (Jy L ^3 I? jA a5"um 1 

,j U'lftui. ) IjaS~ CamI J AL iA o u> bS'^jjl ^ %A J mmi 3J Cju*>Ia Ijfrft AjA^L aS^Ju A^ wAjAm^^jL 
(J«j w51> jl) AmK M L 3 Aj£|*yj ’ JSL Ay Ij sy^IjixM I Jy9 J L j IjA ^ L 3 ^ 


?l Nabu - Rimanni M 11 Naburianus M - \ 

; jjfel 5 J^L 3 aa.. W j < o"3ob 0^*3 j *i ^L*e ji l_^S Jl« o * t . • 

(jL j ^ ^ cu*wl AiUy ^ jy* j^ W* j^ ./ “ * ■ ' ^ a U g A^J l. \»to 

— Yf ) 4 *^*^ • * j-i i o^°j j^ 

( f^o • f 6A < f6Y ' f AA < flit « rfT < rto-VTVTo?* YoT 

: v bS'6Y )k\ '■l>+-o — y ( Olrastead ) oU 1 

" The astrolabe of the world '* 




d JgO l C*«J <Xj 

JL .^00 b Voo <- (3-1^-® J 


v-u><£ • Ju* *A b^o j A otftJ«Mi I j AjJ Uao Jj^o jAi i ^j l^i I jiXii>L^a |AAaTjojjy 

by ^ j ^ j ^jpOdj Li I A<b ^jji by ljy l j-C Li j iViiQi'i'i j IJ uSy l^ju &£ Cjuj t^j f 

S^AM I 0 1^> ^J^jl |®b> 


vSj ^4,5° oL£ A jj^ j^j b-0J ^ 


L 


J 


jyj£ju> 3j l^- 4 j ijJ J SXw Ulimj J 

*^jb*i^l>ww<^> jUj^> 

( JiiU ) 


( ^L«*jl ) jl wil ^b*** I aj*j T Auyi^j t A A >*■«*> ^IjOuiT jO* ltf^*oL>u) 

Vm ^oo ^yljyLu g l l^vi—l J l) O^ ^ ^ (^booJL) j 

AjL^j tjjT ^JoX Jjjo j^Jbu* < te—l£&jyiiw^)jbu*l‘jftyJjl 


IV 


* ( vSjb* ^£<*&J£Juo) AJ Jyi ^o t^g j’ i > u ,w waa>j 




J yuM jfi I 4 C j* oS ^Sfjb j j < ^ 4-^34 J-* B ‘uajIj 

( Antikithera ) kr\j**j* ^©r JL ^ aJo-I 

Cm jj^x ii^ ^ jU£ L L^i 

4 jIAjmIjIaS^T J^>j • JJOtjfcob ( IjAdJ JijT J u^l^kwIjibAj jjiT dS Jy»T CwJ 4y 

K jj\jy 4 jl^j 4^ ^jAj>u u U^ 0 jii j^jbl ^Jiia < CmI 4aJUau> J^& 4^ j A jhil 

4jj^>l u^IjLumI ^li wmI 444^>>jp lj jJUJ SI ma ^ 5 ^4*iuju) j 4 4^4^ OjIjI jTjjj 

J4+? " J j 

4S4jj-4> O^iJ 0 ' b^iji 4 ^umIj^ <4 j AJh l jb»i 1 J^ jjSoa* Kmm J .* Cam I 

Cam I JJuooj A <4 j* j ' CamU )jl yj4 

3 O (j 4«t jm L r j^> < aIoCjKjM^ Cju*i1 

^S j^Kt A t *LA? ,< (jmom j j£^-» L*> jT ^ Ij jKjliM J^o 

4j4>j|( L * uwI4a>L ij y^ljbud ^l^u^4>4^ 4jJ 14^ J 1 Ija 3 4^oj 

• Cam I *AJ J-J B j#£ 3 w^»X jT J &C I j |» Bjl « jlxcl jl^OJU (& AjSj ^mI 

J** & J OO^ J jjliaw^ljLJ jl Jju 

^ill^ijMj ^ Cam 1 Jj j to w 4jj4in^T c 4jjo 

vS^ im-A^TI ) JL^ i S^p J bL^c^l(^4^l 

( A J^mi j • Cam I 44m 4a> Im 

cJl^fc j cij L jAiij jK’ajacjj £>> AJcA-l^iJ^kJ ^jl j*! 

J^lo ^ ^Ca V A> J<4 jCamUJmm 4dMl»io 3 ^jT uij» |*^jtSlo 

wijb jl ^ 3 * ^ 3 « ■ . « » * fjix i-ibS jl^AOM^ iCdUM^ J^4 . Cjl>Llm 

4*X# 44lo| JtfOf j4 44 m jm jmu> j^4 

%^>L Ij a£ ^jIaAOJO L w^IjLmI " ! ' OuJaC^a 

^$ 3 ! J L> > l4j4? umI im^IjJxm! Cam Ij C»omJ> — )TT° J Im 

(^J£m) . Am Iji 4 J U mm I J^B 4^ CjuJ ( jA-*J %JwmAj^Im ^am lo 

" I 0 CM 33 XJ 4j3® jO “ Uj^A>yB I^O ,j^UU ^ 4 ju»l , 5^1 wil jLm I 

S 4 jl l^jT jft aS Jjt ^ i AmmC 

^ o - ^**(j kw L j j » jw Ij • J i'iw L j JitiiAi > Lir L ja.i m l»uj Mjf L> 

Science, Chemistry, Physic and . L.bSH6 , ‘«<-' 
Astronomy by Dr, Bronouski, London 
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L ~ f JS-i 


aS iS 




oJJjbj 


lS ^ ^L**i1 T T © o J Lv «x^ 

ij !* ■ «» > I iS d Jm Au»> Lw 
■ > A 1 ^ >,111 J Ai 

jy^~£b aS G w I (Jj j IJ A >XJJb J 


To 




* a ^bS M<>6 JLjjaS Stale f U4 * 

• AJmm j^X J3I Jrf I3 I *£ CjuJ ^C%lo i Ady^jjlj IjJuS^dT 

^jljjjl^^jojlyJjjL A-»ou>y Ujjji^j-tu (Maltezos) f { jak9 *jj fa±4*& 

s^jUjA^Uj jl ^jt^^jo ,j Lw ^IjjLuj j^jLjO LjIaja \xju^^S 

'o*' Ul^>if > CdddUtA^ 

( v 5 ^t j t-i^ljJauJ 3 ( wiiljtu*I jU 6*>y ujJL> ^AoaI 3 v jSJ tXiwif 

jjliijt j*i 3 «ACiIa Jm Al>L pJb jJ^u UoK yi j^uuy 

JL** Aj Ay* Ajl> 1^# j JjbJ j»^ Lj jjj Y A |iU tjJLxt Jjlw jU lj A It Jlw 
s£yS OuhjL ^U^mJ 3 AJM AdM}d ( ^jltfid 3 ja&JIj^A jlrf j ) ‘tjJloJ> ^j&y^jdL j*> ( ^ 
f b 3 A Jm Jfctdho j 3 ^«io j J A U J£i ^i-> 3 Cfctfl jS>/ j CiX Li 

wiiljfcudl^i-^L £djb ^t^Lw. Cfcdlji jj t£> 3 ^todhrfjJ jl joi Jji* 

^j^ida 3 blj^L £dj b liT 3 » Cin.tdT ^ 53 j jyjb jl j"i a^JJ ^ 5 ^jl Jm Ij 

.♦xiL^o^T ^ vsljf 3C»-dl^jl*> jj^* vSjj ( ^ f T ) ) 

J&JUU03 AJU L3 A* o.yjb lid Ou^JAji pjb ^T jl ^*> u«J Ja l X a dijlU j J 

VJUdi ^ll J3M C-lJHJ ^ T Sftj l^j«A Cl Hljd Jjy jJ ^fJkt • «XdL AJdd Ai> L ^jjl^jLtfl 

Jwd IjJIAa>au^IjkdI ^ Ldl i£3*djlj£ jA j <j£d A^uunl jtyl ^A iJ jt^Lc ^jjA jA 
bAjliui tbO# l 3 >w CjX Ld JoKd ^ 3 ^ < ®J->jol < 3 j J f v jl>i t j» ” Vrfj ^3 Ai^L ^jdl ^JUtf l^^l 
jfl < A Ld jgyjb A> di uii j»j 3 OudI AJmmj ii> ^T jj AOCjtd ^^3 

jfciiiidjjt$u) 3 CxL ^IdAJdA Jo&Li uuyI jjULhMil ^Ijb j 3 ^<ia u^ljkdl^> 

I Y A J low J^d j t CdUdl&>^i uJl> *d 0 T *A<> jl>j^» 

fjl$-> j^l UUjjI jJ a£ ^IaI5u-o ^fjid^X 3 " b-*« 

jl ^JkJ^l^l^U^CdUd I ^1 AAd UAJ jA l>J/*M |»3« 3^13! 3 

A-> jl jjy VA w*io 3J J Cj-iJ^j £sjA> ^Uj 

cM if**** oW y* f b 3 *Ad*A>> Aj/ cSIa^^JQ^ OddUj/^ J>»X 


^ t J-^ I Jb |» T *^*» ji ^5 1 <Xb I jAO l^ LuJ u J I -I? 3!^ *> ■ ^ ] • jl »L u j Lf j£ At IO Lib L"> 1* 1 M ^ 

-^‘ ^ Y JyC 

yb ^ lj — Y * **“ I a x« a l. j C X I ^IL jl jd Cj u b j I »x» J » a 5 jj} 1 > j j « jjj^t 

• Lm Alii A . * JU>j^> 3 JywL ^ 3 A«voLpL« A^L <UC y£jtJ* c A,>iui A.S 

^ Lu I M Y ^infcdjUjbyw ^3jX 3 ^ 3 Jj p CA-P LuCU^ l^j Cm I 

• Cw«i A L"> HI 1 A^i) 3«it.P 

T1 



1 jjJuJ pjJLc *6jy> J I ^ / & & c AjL-£ (£yu*J>\j3 ^A+u l 

-> L*t5^ \ V ° ° <J>W^ ^ '*}'*■>• } Cl*— 1 6 JlJ J J ■*“ J® W-* 

< CamJ ^yg-J^Li I iSj^Tt^ 3 {.J. X j J - ft aS CUmJ &-+S Ij T & Q>Jl j * g> \ Cl**« ^ A A-2> 

• CamiI (5^^ L^^l jlx^l 





——> jyt*** ” **3^ ^ Jji —> A jmj lj^ — <j*J ) dOJ to Cu d£ ji^Lwl jl 

| v-jbSjJj JO Jw1^Aj-> lxwd^*Xj ( Lfr^t — _ i'Ym j 

Ajjltjil^b uj£ |»y Jju I4JL ( CimiUiXm 6JjjT|ijOJ j LjIjjI jdJAb uU 

« OJUi —^j-iisj-M — |» Lu djJJ I.. b Lj . J j£ LS*Im — A^> — AAjtO _ djjy w AijbJ I 

• JOldOj^ jK&jj wbujl lj | ujAtJIuJb. 
jL jI^IoLc^LLI ^1*1 Ij j^j-oo^JU-^I q i** \ «— 

I &jLo> J3ji* jO lj 0-*£,jiiT) wiljk-l aSOluJ^I I . > u l C j 

t u^l 

a£jj IL j > .U J*B ^ja.Vi au ^l,kk>l j ou^t i.i>,fci L 

JL jJ jJ jii},} j)lj> jJ 3 jJ ^SL < u^l^ktfl jJ 
—. ^ ^1 jLt t J 1 jjw am Li jj jjj j^j ^I jIaj^j jjjy Ou L < joIajl* ii> L 

jpjJjMI j l>i>>L jj | I:©wis Evans jj l^jI ^i^jj ^j aS 

L 3 Jbft.>l |» L AU jlj^3 J Jx*3J aBCj-mJ jJ^ljlsUyl < OuwLij^i.i^ 

c*-l id: a^>L ^io^L ^f/T ( f_ ^Af 4 ) JLjj ^1*!** 

Oa.>IJx*»3j( f — A THt) JL- J* & ^i)jk*l j3*jOS J* J ( S J AJ&) 
—^00 I^jIjj a ) JL jj aS" ( aJJL^ r tUI) 00 jj* ** J ^K S^ 

Jjljd ^jTYf JL - uj^L I TclL• cjmIajm & : ■ > L < jj$*^0c w j^> | ^ ^o 

w$3^nifl ^ b 3 ^VjLL I lj JJL>^ *^A>\ I aS^Ci—I JjJj jSo 

j ajLuj^ao w^ljlautfbS^ o—l XiCt ip CashiO ft <u ^.vao^ j I j 3 JOy«L*^o 
IrfjlT jj® < ilU>L Uo ) IjT jk> O Im Ixt LI 3 I d ^jL jd aS 

Old L dftdw 3 dA>l • Cmi^u j*JL> AftxljHl* Jojjja 3 u^ljjddb)^ 

*mmJ ^) jiaw I \j id 1 uy Li:Aj> L3 ^> IJb (Ad I|m 1 Jj S 3 A d Lj L»yj l^y JqP l>OI ^3 
j ( ^c 7*4J° * ft. ^Sj**** ( z ) ^1 $JK!*Aua£ AjL* CaAA ^I^OiImO 

a£OmJ ^ Jom I ^Jj I 3AMM jj^LL ^ ^) Jo~t I CMiij j J Cju«J ( (J ^oi t ^ JjUslC 

• ^ >4 f S U "t 6 ]? ) * Ow Id JlW T J^l^dUlH 

Die Mathematiker und Astronomer der Araber und ihre 
Werke, Zeitschrift flir Mathematik und Physik . 

1- Bosh - Praespe - Terah - Avedem - Nahan - 
Sapoor - Sorob - Gaa - Vanant - Padivar - 
Kahastar - Garafsh - Paha - Gil 


TT 


l* c 3 ** j( f ATI T1Y ) ^l^iljk-1 a£ 

(A Ay Jjjii ^iii ml l^dJls^fj ( A tT« ) ^j >h 

p--* O-H*) J—i ^ j^( f U If ■* A 1 <>) Jl« 

gi^f Ud^j l^jT jUa^ JuumA ^yl^y^l^Lwl^lfAdijL jldS CamI A J*T umA 4j | 

K jA l^j I^A ^IaIjJ# jA aS jj1^^jL«I*CamI^iA l&Ajjo 

Ca>L w^IjLmJ f-£ I jl JCjjly-C AAtf AiJUaa j J^iA^u l^jT ^jj £yjb ^1 b j Cam! 
jAjjb | jib aSCmT jj U JLfcO AAAjL jib dS w^IjLnI TYj QUdK^iA 

jlo*j ,jJuJ ji jJx Jja ^yMjT • Cfcwl JjjAi ( (3Ao»o ^JyJb ly j jiLJLi 

( ^o J& ) • Cam) AJj£ J»y«0 ( Jjiu%jj4 Ay J»jyj4 ) ^Ijyl J<ACfc jl b Ay \j 

A ^j 1 " 1 -jj j (JJJJfe w^IjLumI AA^ >■ »miA> I A Cm A^> L 1 ft IjM jbj jA a£ Cam I ^jjljyl 

—^j*ACjl^> IftjT jJ Jjljfi J j«ao « AyjjM jl^lft-ob A$Cam 1 A^>j« ^jXwj^IjLmI 

Jj/o w^ljkJ t **33* v j— j^jIjmI wiljlBu-IfY • 

• WnJ 

• Cam I jC Ij^lt %jyjA jui^ SLt ^AAjjljuJU w^l^k^l jA 

Museo Della Storia Della Scienza Florence . 

• aaIaam/ cl*.b ^|l l^jT jjj iS 
^f) ^UJloJI ^IftXg^ll jUcJ^IjSy py ^M&Jt>yl ^y — t 

( f not 

Jy CAMyjjj^A^( ^n&T *&f y ) jyAj*o jy 

• Aj U AmA 

) ° jji« t 4* £■***! ^^I^LmI aajL ^jily ijTjl «j*b aJ 

Ay i5jl*«y *Aiilx aJ Cam I J ai Singh ( »^S(m ,j>) A>-ljlft* Ay jiaj* * jm^jmIm 
3 * Cam I A*>Im jtiMjCjJb ( j^y ( j> ) j4-"* J*A IjiT j CamI«A jijpC fJuC 

Jlw jA l5 »A jrfiS * ^4 ** Cam 1 ^y ^1j k ml A Am A a > Ljyj b j,| I bd^ ^y^ljlfeyl ^yjAlylA 

AClyXA b fhyCJ5 yd* CAjyj jjiT ^jly&ljj* ly jAa^Ljm^jI** f 4 jb*Ay (A) o£^) 

* 

• Ajm ji^5j(jtyj ly j| ^J %jj> jA j AAm gjl> L CamAjIw^I jb«(l^(lidilLnb»» Cam! 
A^L^jljyl CCojjJA CamC AyA^CAMlI^ JSLi ^ ) J&) 

| • Cam I A Am 
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• ‘*jr ( 150 iU 
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Fig. 6 


Le plus petit astrolabe du monde reproduit ici gran¬ 
deur nature. Signe Muhammad Mahdi, date 1059, 
de Hiegire (1649/50 J.-C.). II mesure 49 mm. II est 
entierement dore, encrc aux encres de couleurs, ome de 
turquoises et porte une dedicace a Shah Abbas. 

i j LijjujL j LdMU w^ljlaunl aS< a waaUI^ Kj A 

jjjya-Jljli« *4>*5jAb uy0 jjb (5^ a£c*-ib ft v >**l d a * ** 


• ^Jl f b&J »—wl fJbj 

* jj Ci-ib h^w^cAiA ^ >u»Q **■»>> 




Juy>T^I Q>^ 

. jj ^ jq J J a^»L li^T 

^a»»o Cuu-O jjiA 4 j £>1jO* oUj^j yJIbSlJS oa i ^ jJ 


( 0 T uLjJ J^> ^Ua>^L>3 f>^) j 1 ***** w^jLnl 

* 0-*il^x»l JhO^o J^U Ajartjb l* u KLnj v > j*>^obj&Li» t Jb 

i {jf **^ i q jjLw L^>L«( j ^ ^ ^T A __ j 


TA 




^ lj J jLaJ->lw ^qLJ<3u i 9ytj* O ^ l~ >< n V > aS 3 ^ KT> AJu>m > J tj 

^ jO-j I y lj-11 jj I \j£iJU*0 J %< ^y*** JbfJKaJj jl^^u U U < IdyJ lj Lm uJ IJ b I jl 

cT'iJ 3 iS* ^** ^ Jj - ^ ^ lj ^^Ij-'l wUUud vy^Lwl *Ay «i<o *Xo ^o • <JsS 

jbj I 3 LI jj j jo IaJ jSa_L» i&o b-o w^Jjiou# Ay d^J (o- 

3J '• ^1 .-v^ i 3 ubu^jii L lj ^jjJ Ij-J 1 ^ J J jJ ^3^30 jSrl'l J 1 ^**/loo 3 

|6 U Jy/KiW UM I wJ^ljLuJ WUUUCjtA Ly L»3 j 1 J LjU->< I 3 A J I ^jyo a£ «k> Ju y frwJ ta 
— ^ IaJJ L Jb>^3 sy^J^I 3 Aj biyo o* b* ^ yi b*3j ^ 3 u*3j J** — 

aS ij I^jl£ I Ju L S) JuLo < Clm I A Jui iuf 1 ^ 3 SL 1 J jl < ^oaS^5j3L4j 

*. ' Cw, lS*^3j* jU*"^ 3 j*Jt„ ^ W Cm* 

Ijwj^I jia—l 3 c* L*A> i py*u p-ic t Au t5b jA^l^yl jbULj 3 ,^a.>o 

A—S-L < J—j JjJ f , 3’ 3 > i (jbjyo^wU w» L>-C 1 'Uj lo l^JJ AJaSjJ Jyjbj Jjj ISu Ay ^ Aj 

*0 J U.W Ij3»u£ 1&AJ 1 >iA^j jO^oy^jA ILmJ lJ^U^J^J ^A-iLa jjj«ol< ItAJuwJb^i^l 

i'Ajjlo iL £yj ^ 3^1 pJb,j^>3 * Ji^^ 5 ° yb-C Ay ,jT jl ^jLLi 

j ly j l%-> *-- ft 1 » 3 io -b> bj o^*^o b-wAj^bc jj 3 A xi dLf^j 3 &*>L Aaw l>u3 


a ■ a 


»/ 


L 3 w l> JuJ J J 3 tyiu J Lg jjj A £ju Ja— 3J iL w^ljk^i I ^3 -m^J 

•—'J^ j3tS ^3^b*—^-ii Ja— 3J Ca— lA-iibTo Uliue ^ lj Ij A^^^ Jjj 5 J 3 Jjj If ^3-»3A Jk— 

i+ijJLhL c ajo-£> )Y JSLi . 13^ 

3^>Li A^Uy,* C-> t< A**J 0 ^> ^ 33!?^ • UW I UA jJ l jJ JJJ ^-*^1 j buy I Sv.lj? is t O 

jlSLaLiki 30^1^133oij3juu>l>jl^o J 313 AJ I4JL wi)Ik^j^ 

^jlAlijL L 3 v jb I J 0 ^ p h Xj A ..* tnJh A « 1 * A^> L ^ ^) jJa« I Jb IpJ I j I < J yj ^ ir 

li lAAj3<) *& 3 yZjU*u v^*-uj k A b > ,o jLu! 3 L kXj jA Aj33^ll^T^3J-JLcAJju J3rfC*i?3 

w jJ jlx* I ^3j wi-i ^oj d«U J L ^ L^ri^JjJsujI ^ I3J IauA>S Cjuxu bj Cajum bo ^1 » LjuwI l^-> 

^5«A M-fc 0 ^ Y 6 Jb- J J 3 a J3J ^b3^ ( 1 j*'3J3 b—j — b — ^^3 b«u ) jT«i 60 u jLd 5 
^jlcu-i Yf J -b>J^ fi-bc^Vj^ >*-*jT j*AjTsaJu jL|ftb . ^L»AiLab O— lAJyil^jj 

^3!^ 3 v-a^u ySy jj A^ f ^i£^jb 3^lAJuJmf ^ jj ^ 

3J l^yy^Ia^l jl^JL >>13! jJ . doT Jo-CAj yj^ljJa^i ^1 c «j L 
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4 , Philips' 

PLANISPHERE 

showing the principal stars visible 
for every hour in the year 

^ For Latitude 51 i°N 

Useful zone 46^‘ > N - 56 VN 


oi L o JLi <V 3 * * £ ^3j^ V/ J J £y» 3 Jb"* 

. oijf jlji J jJ 3 

Sil o->^ iojj J 3 CjSj du *-iujJs 3 Lj j ^ I^j^J jla** j Lj j Ijoj 

^l^y^l^ljl^jlSjfclij^> c du 3 jA_i^iLiy&AS i jfajl J 3 JU 0 J 3 X 4 ) 

<duM_tlji t LcJ t < du^*j3j’^ lft>dJ30 j J Ij Lfr-i I jl ^gjljJbAjj^ol 3l^->w-J 1 >j l .f ii n J 

. ^3*i -0 aS" j j Ls^i < y 







:!jxi oyjUJ -f 


4 tjjui < Jj kyi^ljiauw 1 JaftJ j li O Lj JI 

j t j I Idj Lmj uLL^jO jj txLil( u l^UMiii u Lj I^Aj 

gl^i X Aj t j 1 Cil^^lixfil j pj jO^ljkwI *ttj LjJ jiijj jj Ijj 

• dJjjT 6 J y^J 

wLJawj^J^LujI O3-&-C £»ua " 

^Uxr 1 &»>/u. m> S1 > w^1^LumIaj J 3 ^-> 4 u JjJ-> tills £jj dLftd" 

^Uaj V^ ^ *t* £ i5 3j j <S' *r * ~*£j ** y^lj h - ». m l pj jU^oj jO 

^aUaj w^)j — l a *.»t ^L-Suj\ ^->.'ia ^ 

^jlsL> J~uj IjjUi.iij ^g Jufeg^ju jl" 

<j 5 j-aj.fi) pi> Lj ^J JJ 1 |aj£>jduiT xj 

J ^«*k£ *■■<*< l>A -> j ^tiL ■ "* jf 

(SjJjo) jJj J^o Jm L > «Xmi Lu jjT " 

1 1 i-J1 y*»i1 £>* ■ J J^ ^jl - v •■■ liL n 

^^->yu>) " ^L—AjjI oijJ ,j—o j>» jl a*T jL A-» ^- H o a 


jJj j Luil i umI AOjjd u^)^Lim l tij^a j J jj lajl AaLftli^l> ji 

t JjUhll rt L> Q I jl jjiftMtS 

jj l^->wj j AmujjI 3I u^v .j 0- * ^jt**** 

JJJJj l.^.Aliaas sSj j£ jT Ji J - C ij bjrf 3 £jj 

dlj ljy»»«>> £-lj jl f-* j wiLd &J 

>,li> <u ,^033 ^»jj 4 '*-*■**jt lijSjTjJjljjjA— 

CiSjSjJ ^Outfc £jj OJj —5 3 ^jjW 

, Jjlj jrf'V 4,5^“ ** b Uta Lw jS 

CjumJ 4j ^->wfj w»Jj A- * > ^ J* w ^ u< C t*i rt5 u » jbjt£ C u *u 1 Jj 

: l 

CO 4 jp#i-» jlj-bjii j 


ri 


_ . JjA> . wSLli . 0jj J y+£ . I — Csy £\ f ) w loJ£Jjy jL mIj J <5 . 

— ^ i^Li _ 4j ttey * yltf — uggl« jjjj u^l^kg I» C* i> — mi Mi £ liijl 

j j Caa^A wl>^l brf> ljl ( ijOCA g*j ^jAU — ^U— g*j — 

• CamJ 

^fili Jail> jluil 

<- iltift 4u ) li»*i-J j*4 lj ^jT A a > 

J^> jJaSumI l> J Lriri*j jO^»u uJIkt l> liiJ jA Jj(jtful^l| • 4 jm &Jh>1jA ) o 
lyT^JlUjc^ ■ty-^o 'iJLjl^Tjl^j* Jf 0 l J 3 a . £»l >11 J» j **>»j v^MS 

>eli ^1 %'ijm jti ff*J jl jnjhf glib * w i , > •»> i ? «4KiTjjjJ J^l-V i j»«j 

t CamI Atlfr ‘>^1^1 ^UmT 

^jj ly a pxi a£m T ^ |k> |* l> jriridu 

*ij£ ^jljJ jritfM * V ^T ^I>aS 

tXj l^> Jmm£. L k> j |J If J*4 jlj 
c><gjb4jJI> jl j^*j 

Cm^j |>1>« ^ > A ‘ »«no ^ f^ i S 

CtklPsfj CaJjJ v j'U Ioif 

C*mj«A ^Axe Cam IqJ ,j l^-> f l> 

Cam I Ca> U*> UwT«l£>g l^L> lj I 4 J 3 1 

iCCjbj^ ul>> Jiwj^t b wSJL> j 

Jo£j Ic |»U c w ^> aSjT y* 

v jM jVmI^Cjm4j ffc> a£ CAMlybCijf 

^ L* 

Cam I o4^>0^ 

J* j t* 3 r 

^ i/j 5 ** o** jU-* f W & 1 f 3 ^ 

li*» C*i£ ^1 A$ jjDO^ C*if 

| AAj^ 4 a> Ija Y JS>m4j | 

. Cwl i_*^)jJauJ vJrf - ®^ fb p l»- « f l>* • A-l ^ (5^0^— ) 

^ ui l l f» ^ 


TT 




jJJ whJ a£ 0^1 3 OJ* 14 * 3 *J* jb—l^-i> 

( |*fi» f l> ) f b Aw aS^UwT jC 04^ C**j^ J 1^-ib—U 

• Jjb J jo lo,5 |j jfJ l> j Ijtxhi uJ llao 

• I j* ^jo ^j£b Luj& L p t£jJ& J-l> jJ 

u-^T jl*i jji ((»!>) o’ 4 # u- 4 -^ j'> fj-* aJj^ S* 

jLX jAjJ ft* jT 4*jijaw jlij*" l> j—A-> 4 J ■ »* * <. ■ 


(J-* 4 J>*^ *^**A j' 


**)Oi* 3 ** ,4 ^ 4 /J“A 
«j '“ ^ J 4 * *kO& 
J 4 >•>?■ Irt- >> 
ljJuj«jl jlju— j!^j> 


lP 4 -** j'> aijr J* 
b >-A—• 4 j ■■■'^w 
d£j* fl»o^ur< 
4 — J- 4 r?* jlii j jLS j 
4j—* fl» 4- ^iloj 

ob^ 4 -? 

IjA —jl 3C-M L-^-jJJ^-/ <Wfc> 


• CfanidJ jj T ^^(j> 4j jdiLtfl j£hJ LjC jljMi J«i> jj 3 


c*m^m >Vi<h cJTb 




jljk—o Aw lo jl^> lj ft> ^#1 y 

Ifc^ij \Jt*H J* 4 0**V 

<5j-i4-o j3*b C# a£ l> jA j 

wm j > ^» > jf/# 

. iU lcfr juo^ 1 ^ u’jl^ 

<j 1—^ ^T lj jW 


j ^ ^ c -- ^ **k^ > a * > 

JgldJj^jUL j«tu jJ jjl ^ 
^5j3 m& jA ^L-mIam jx> I j 

|V ■ I V» ■■> U &Sj j±>\ ^Jp AaA 
o 1 ^ c* 1 ^ U^-jJgl^uio j! y 

aLm Aw Oh^j 1 —foi—jC y AaA 


A UAi i * i > j 3 J^m>j3» AJwCj? J aLm Aw Jwj^Tj L^hJ 4 jj Aoifc 

^ jfci JjS »~»"<> o^J 4 o'j 5 ^ l> 

• uuxi ^ *aJLmj jJ 

(J ^#-C C«M I AJ^lx 3 A33X3 AJlL> ,j*m ^ tkc 3 ^Ul«3CamI^I 

jl—3J«A 3 w*^Si£ ^3*-JaJ3 a ^1^3^^ 3^Ji 

• Cm C/bl^> A jU jj J>^lj>l t-S^KrfAS 

. Cam! ( ^ .i ) Ay 334 -Iwi ^MjU jlxijLI 

!j w^I^Lm I Ajj j If Ajly ubS j Cam Uam^ jtu- tfj IjjC ^J l> w 3 1 

^3 ( Quality) '^**£03* ( Quiditty ) ( ^ ) - ' 

(Quantity) 

rr • ^y » v » 4 k » , ’ i 1 >3 _ Ju5 — y 




jL* ^ m J^> •*> •** ^ 

jl ijj dj^ 3 ASlL» 3 AJ^U ^j-Ji 3^-Ja8jL 0 *j8 J W^ii-CJWA-I f l 

J IjAjjug L £ja 3 Aaixi^ aIw io ^ J ■ ■ ■l^o 3 A-*ii j£ a jLax 3 Aj^aJ 

^.Lxo 9aJ L>y hS jj )jp k> ‘aJLj i J J laJ jl^-> f l> J *A^ j^Aj <* i £ j *~* 

f * W-U«l ( 3 ^°^ lj J * 1 

jULI AJj^i ij ,JLj jA J LwA r iJ 33 | ^o dlo jl AAjT 

j-jU- 1 ^-aio aS L 

^3»A Cu-U^wUi^AJ^j-w Tjk**? 

‘AjLjJ |j ^3^^U-o J J^ J** jM*' 

! ^ Jaj f j ly*-CAj wa*J (J-'L*! ® J* wIaLoj J Uwjl c a«j Ua£ 

Jsl>J jl « AJ3J ,j-m^N* j^sH AjKj w^ljla-l (J^ 

J^JIajl>Lw Ly J -MAj^o^^ ^jL. jl j^JLiJs 3 3a 8*A Ij A &«t«A ^ l (jbjl^l ^3* ^ 

p loJj jl^-f ^) jIxmI Jf* l ^* 0 Jr*** Cj^JT* ww*A A-j L>u ~ J-^ ^ a **^ aA 3 

jl jji-A J l^jT Jjljj 3 jsjk> cLju-ji j CiLmUm jwmI jl*jl>>l t *i»L. IwA 

« Cm I jj Im 

j4i»L ciil^ j^j>»3 1>s I«l c *^j*i*j t ^I^I^L^^Ijkxl «LpT J;J^ 

jjli 1 *'- C^jbd j CjUsu L jknl^ C ^lj^ w I P < CmUa-» 

cciljf^ jMjjJb jljiui.o'bCj-C 4 j Jaii I^T'ao^ijJlj Aj AA L 1- yg bjo b t CMi 1 U 

^j^^aO^AjaU A*jjl 4 j b <6 AJAja. Ijlj jA Ij jolt O-jjb* 1 it* 1 

JxmL lyj ^jcb j j«lc jl>c»ljcUL» %)\»jfujLu 4->Tc, 


: wbs ji —' 

Ela^ngle , s( ed )Voyages du Chevalier CharcUn en 
Perse et. Autres liex de L orient, Paris 11 ft 11 — 
P, 332 ibid, P 336, 49 . 

. v b5 o 1 ^®- T 


rf 


J-ad 

ill Jib* f ytrn 

^Ui j&l JSite jf -1 

J*j j V o!* 3 ^ l> oU*V**“ 3 f >^*3 j-1*^ ><j-' 

• *Aj$ jiijrtti 

. fiLJ jl ^Lb ^lrfj—J3I 

(3I4&» jj |»^L 1 jl vJ^j g Lb jLT^5 I^ju %±+a<£ 4 jLuiLo 

jLSi^wT jAiij ^ jl j 4*it- i wjU « JiV^ i «■*! ** • 

wic> Jajj , ArfJjfj^bjgljb Jjt* j wljcl 1» ^loj AJjLo^jiiL AjLj Jj-i*—J 

40 yjjl j r ^jbT Ltf^iJyto j tfi yj? j Aliii>u^Lj^l^r^rtt.'il^l^tf > 5^L^jJ 

^( 1 ^ v5jrf>1 >i %jLI j^OuwJHj • J jwjt 4 «XAL»CamiI j^Lj wUhj S %jL U*)j ^ 

cULi^jrflrfjT |*iyl ^ c^J^I jl l» aajTa£ £& 

**ilpjU**JL» f 000 jl <0^ v5k^jLjI>LS< 4 -**-lf — — 

• ijiiN ^l^jl w^b ^L 

^ % j ^J lw jyu. i i b aJ ^jjIojJLm jO j Ki j^ yt c Jb AjA ^L*jbb<J Ly^opjA 

jb Jbjb(5 4 Jliu ^JkjjL J*i JL fy©© i l) ^ 

•Aj^ ■ "*iwj J |j ^ bb gwAj^ Ui L ^i>L jLLly Jlbtujl # 

O****^^^ J*~* f **+**3 J** Jl* TT©© j* *-ibiT*$JI gSi*-*^ 


ra 


( O^- 1 *) ^ 1 

(-JKyil^jl) L_ Y 



** b I j jl Jj® J L Y o o fc foo ^ LtoJ jj Oi \jH I Jj Ij lb ±y 

jAJm o^v Jb< T6Yo j*4 < l^J I? i j hi < b«MjlubS • uuib 

T 

o 1 -tAAa v/“ H3® ^jljtpVj* J*ju (h lwL>“■**• ^*iT 

*»Ui# u“UJ^ "**">< i>iUj& CO** j* J#* Jl“ TATA jlolhjlf^ 6 3 

jl < Jj JL Ttoo jJ iwL lj | |^(TiS ^.UklL. j»y ■ i \ A a* >i » I«aJ 

3 «Ui-ib (»3»«j 3 ^ 3*5 jl | _ J **-3C)lc^LLljAiJjJo^j£ Ai- tljj wll^isby |jbwt^M 

« IaKuk ULjjKILi | 

aSjjSj^j v b 5 3 (ojJL> jUT) wb£ < J** Y1 b—3I uU 

kbjb jjpM j juij^^I jIaL A>j|i ii^jb j|Jjl 

• ojjbd£> J»3 &»a^ ^j>) e>»j%AC^3^^ljj3j t jT v j#Jb^ I4-1LS3 

bjb Ojlc 3 |i tlfcjl 1 jb 3 Ct>b jUS j Um Cu 5 jI wU Jul> jJ a£ OwT jl 
^ 4 jlj^Li® 3 b -#3 |*pu ( o^btf r d^jlo ,yL 

^ ^ J juJu^oj ijiA^p ^ b b jl^jS y^j ahjJ l»bjl« A i~i> bw Jj 

lj ^bxj-» ^i>L < Ljl^ l^> ^jSjL j3_»-c ^ Ijj jl f 4 o J L j j 

j^f3*w |*^£ *iflul^3^*i L#l jMLtfAjbytf jl jbT uU^ILI 3 ^LLtf, ^ J j£ ^5 jaAj 
3 JjLj Ajg l t fc »J» ’ ^bu^b 3 AJ^jLjJLf l>0 T I»^LmI ^33^ jil^ljUi*iib 


\J*)£ ^ *i*L o-ljjj c djLjJ ^aS — \ 

jjljji 4-^ ( jSi; ) JLaj jj . aS 

is\r ±y*£j~ ^ J ^ ^L-s^b— j*-b aIL 

3 a- 3 0 K,t~ lt ^ o^i* J 3 0 S,h~^ 

-A^^^Kbjl ^ ^ oT^U 3^1^"^ aS JjIdiiS . 

^Ljl^UBbjLj ,L^l*JL^ 3 ?jl ^ *± y 0 bT^j/ - ^3^i - ,3^3AU 

, 3 J J 3* A 3 * j£^-f A-/ lj aS 

crj'j? vJ^-( J jl " i^y o^f“ j° 'j 'J* v * 

. ■•■--I «jIj 

Zoraster the prophet of ancient Iran '. i-Jj-o* 1 

by A.V.W. Jackson .(1899) 

3 1^ v bJ .^.j-UfAY c »*i-3 Pliny v bSiY-fT-n 

. jGotteilv^f °' 4j ^ < ’ol® i,i p ( 

Phraates - I 

« (a j3*wJyJ3jl c A < a->-^J Y Y — ^ ^ Y C A->»JL^ p.‘*A.ft> - 3 JLafc- ^^3^6 ^-;^b Y 





bjul jj pt'ii (jiP^ C** iSo * 53 ‘ •^jl)#* 

• Jj y Ix iJ I jjj ^ j LrtT ^ \jj 

Ajy^ 4>J b«" ^ L; ( \J* brf (5 j j*£ ) *fcj L* lj£ Tj jj o \t& Q Li \j>- y ' ki ft I^MI — 

• 4 yj ^LI^^LwT ^>1^ u » AjLm ^|I 

• jy ^LbOj^pjJ ( o l^— — {j^y** — Y 

• j51L jmu ^jSJj uj^<« j A tfj — CuJ) I^mi — Cjuui 3 — f 

■ joSl yj A — Li OuJb Ltttf — Ijljd ft —> f 

IftAi^it.3uu)j |y >J v ■ jj Sj US’lx ^LL ij >W * jJi IA Ifrj liu tjj ^Jo l^u L> h iui ^ j i^i 1 

cSy jj-» 3 J^&Au jA aS AAu-*ft ^ j yjJlLo jlOj L-C A^T^oO^mAAj 

jfiliii.>l j^oij lx* ji>l jl ^LjA &j l^JyAj l^jT oMft> 3 oLK 

^^Ua®* ^ I® *3*3J'* l) iJ*-®>lbJj JLI^JL) <j~*^*3 

y>b£*fejL jA ^BUiJLdw Aj Aj>- 3 J L A^Qual^y*lAnyj^jO Jbu^^JSJ^ j$AA 

c tiUh>^J j^Aj) y*»b£ aSaJL* Oub 4 AjjT Jo-C 4 j 'jjAJift HjJ^jJl^Lc JyJl^aJl " 

• Ajj/ fUwl Ij^AMijpl j^jMutAAy J AA^» Lj Ay J^l jAA^OuJ (^jmj t_tb£ 

(^IftA^jT | L 1 >Jktfj j LAj ISaS* U. W 1 ^AmmuL A^a ^LbAj Cty jl^jMjL oti5 >- 11 Usu> 

• ( AAA^^Lyt j 1 jA^C ^A tb j A fL*u**i jj aSaA^Ia Ij ^joS*Jji CJLftjdj*u 3 AA 3 J 

‘ (**^ 4 ) * (jll inoj b ) < ( 4 ( v » ft ) A^A^l^jj K »uSj 
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a^jL*mLj 1^1 wu5jl <i bj j I l^rfj « c**l a^T £ I^Iaj UuTjl 3 V 3 ^ 3 

3 AiA^ JCkft j J jlojoJfc* jl^jl 3 J |» 3 »u ^pjl«A J IrfJu 3 Jm«I A^Cjum lA^j ^ f AAAIo j>L 

• OmIajJj Lbj^M^ Im 3 aj LkiT jl 


e «jLi b (j.jjly-jl " v 1 ^ '*-->■*• )r '«**->_ i 

• ^T6o ol*^ ^Lr^** )f 


: i*5^ J oy>w( ji csi^ur -f 


t vi n a jlljl iSj&& *»A£ J tSj Itktjn LI ^ 

f k 4 j jAKmJ ^ 1j oU rfto S J jjT ^yKg j Oy^b 

l)** fjW-** o>* J*!jI & jl s ji>-jai jb jo f Lol 

IpT jl 4 jLg^l jjLj u^^LkIaKmJ t jijif ( a—j«&» jj ^pjj« j 

• AjUjj^jO ^l d» o Aj 

O*^ gi-ib j £yp jl lSj L^Aj CfctfLjjL 1>4 j jkj jTjl j ui 

O L jjj A^ ^1 jl Ca*J wil^a-l *jLj*A 

^ I ^jLj*a a£ j U v «£, ;i L jbTj 

• 0 T jj ^UiUI 4 u X yb j jjki^Ijj 

• jl Aigjkx I 

l> JaA-H^ w^lLHg^J* " wtb^A^ sJ^O* *■*->* 1 

jj j I jl^jSyjl < c*wU’L^yt 

^( j—^TAV) ^^Ip- »-*•»>} t 

• c*m*IaJj£ j&j 9 ** y^^Lnl^jLjJ lj ^ jJLJI 

jl ^ u^lp T 

f**Oj*V*l*(J—^rAAjL) ypj f>-j* 4 ^ ( ■* fTA»^>«) * 

I^AjI o£ Cm) jL(j> fl>t£yL ^.Irfiib Au-^.^£)J ( ^ J 

• Jjb jl^i f 1 >o*j 5 v5j^i-W 1A j* 4 

i J j£ f kx»l O'**** Jj^**** 5 jk O^jl <5lj?l*}Jl>*l 

AdjTf IjjI^jJ l iik jj L» J^i£ jJ Cho j ly j Jj-> j£a_i( J-> lj JAX ) Lb 

** VP AiiJb jki Aj Arfjlj^jlao Jfc wm jk^jl j 
3 (Secant) ojBL ^ k aj jj^l Ij ^LJLaCam ^1. *4jJ *-ii£ 

f k Ij ^l( f T'J^H^^Jk'Aooj* 4 

^UgJbljA^ tX*U >•* cSj> Jm0j jj Ij jLvj3-*Ij li^Jl^l^e ul»A> 


. ^L*.I ^UJL* Jt Io jJj I >A-i>- ^ ^^ c A>%i-d — \ 

ff 




IaScm 1jJsu^jj jo* J rf JJub^^^^3»^l^^»Uo ,, »^ilil ,, 

Jsu- 3 ?) AYf (*Jb-j*A 3 cmI ( oy^'ob) f b ** ^ b *b cSj> fy* 

‘rHH^ «£ i/jy oljUuiljl * ***£{$*1 imjlji fylt " ya±* 

fbAjlj^J ijjt fyl* ^jj^l|»jJL£ *& 4 «A jf IjJ 1 *A*j b I 

^ OjU JjJ I j£ob ( ) 

! jl CLijlc jT jl i5 J Ijju A^dJJ loU-Aj jl^jl *Aijb O-'J' ubSdAsuA 

IIVA^jU- A*"’ IjJ^j" vb^( *-*J1)j CjL«£oJIj clu^aJI £^L©l ( *o^- ) jiAj Lj 

£jL^jb^jJOAj £4 jSbb jJ " ^. UJI J*A^j bJi&jA)” < mL^ (m) i^jL«AjUwbij*4 
^A*»jS ( J ) i J^juImI f *jl»wbSjJ JaLJI^j ^jk^wbS^ ( £ )j f> / 

IT J*l£ jACi^i ** v 5 °^ J ji^y^ybJjoJIH^jL^iAjAS’ " a^mCaA JLcI 

jtb Aj ^i,\.‘>ttni>bA^ Cm I ,J bMT*Ajl^b££ Yf'f ‘fLC^aJKo j*4 Cm I uL 

• CmIalmjJ ^jb£^jT j*A ^$*Ajj ^JbjUJIjj^j J^b 

aJ ( ^yoJI) A i Jjlj ek— v ^a>jJI*UX — f 

a^jJ if j*a " !*p*I j*f bj Xn>bj>( ,yjjl ) ( Azofi) lj j 1 jlwLjjl 

A_£ *A y fUbwJlc ^1 V ‘> out > L ^ 5 ji CmI AC* C^j A la c Aj£*A- fj 4 Y Y j l*Ao 3 

clij ^(^TYf Jb-) f./** j ^3 ^ •*-!>** <5j j** Jj^Y ^1 Jl—« j*a 

^LbJytfjC LblCdM H^JuAJ uU I J*4 a£CmI mS^I jyo 3 j Imm b£ * Cfl b 

- ^ 

^yj l^i lj AbJ Ic lAi'igiii't L jjjl Jbmj^ gjSaA s_JL> t-JUsa a S Jj 1 AjJ £^Lel lj ^3 . * ft I K f 

fr -.- 

AjjjJ • ciijf j Ijl £ Jjoy^u ^ I v >mJ U ^ Uj ^ Cfluj C b J j^a aJ A dr Cwj 

^T Ug b^Jyiy Cuff j jiy ^*>^JIju£ub^A^Ajtf j« utL jA ^IajUaAj jiaJ 

JSJU Oj^AjA ^ 3 ^ _ J 33 ) J*A ^yrf Ixw O^S* i | b« 3 j'Ajt) j*A jfUw CLn S t AmLi 
jI^ AJ I Jla u AjmUs € JL>j> ^S Jb Cj yO jA Ajuj jrflx« Sftj Lj J ^Axi^. ^Ljj 
^l^JyJUijljjS^^ ^»3C ( CmUjA&* 0j3« j*A ajj^oIaJ) jjau^ ^U— < 0jJ v ^>L3 

tfjw 3,j Bjbytf ) Aj u» ^o j*A o5 Cm I ^jJ ^fvii jJ ^yj I j& I JComuiIa ^jl^ypJLc 

• r 1 * ^ wC Yf f '<l»Ju»_ ^ 
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)X ) j-i OJbl^> AjIjI^I^L&jSjl^lcujAji Aj0^j£»X 

(. Caw! 40j£tOAdw ^jlj { JA^j1\±+£ ^$IAj£ *Aj L jO dS* uu«l ^mu lj x*y 

■ ‘^jK r ^)l du ( JajlJ 1 ^3 dj lwj | t_SL)l ) « jl OOj j L-C I LjO ^SydJI^g l^wb£ 

"wj^I ^kwl" wits ( <_i ) < Caw I Y^f T &d jkidu Li^oLI*iflubv^ lJ ,^>* 43^0 ^ 
4j i ^ l>-tkSj J d£ <J-Adfo^ jO w^jkwl uli^ ( £ ) * U^J iJ-fc-? 

jj*\ j^l du aS ( ^^Lo^ldLj Lo* J&Ol ) (*L du v^(^) 4 V6°^ c *jUo 

du (J A-C yux > jO ^ Caw J AOw 400 jj ^oJLjO c AjjOjlo*a£ 

( J£w) " wj^I jkw I Ca9jXo jd uL Cu.iu wj tiS | Ob) . Caw I Jy>yi fo&X fo fr 4j Ik 

JjO0> ^ J£w J j Cam! ^^J^jLjO jJ I AaX C L*J Iko jl ^ l&j^oj 

jlljj I J k*j I dSoOb 0 ^o IwO lj vOjj*^ O b** v5*^H 

jjjyJ 1J ^ljj jL>Osl ^j>^oSj jj ^OOObO jj IwO ( JSwi j • uwldjj^ ^JaJ v^ljSJlj^a wjL£ 

^g fi Lc^gL^jbS ^ - k (j>» >. > Ou jj t^jlj ^jo^jJlow-c jl \£jiy^ ^CawI^I^jI py*-* 

• Caw I A oO t£w jji I j L jj I ^o^>w 

,j tjj^j Ia 9 I kw^i j Owl ^4>^J>u v J 7 jLwqAw £*w L L Aw a5 j-a»I wb£ 

CawI doOi^MiijiijL> I oAoljLooI a jjlS* j ) ^V6 j^ukwJ£jl ^>0k Jo^^L&oJLa 

• OObO^ ,jloo ij ^A>jJljuX wjSIj$J1j£* 0 iwb5 jJj £ju jl ^l$—£x 

^ i ^*-^XoJI " l> i ^ ^ SJL f ^ i^jj l>> t>? ,Ada >o A -bl 10-J-Cj-J 1 — ^ 

. o^LolijjIjJujj |j&yVT Jb« ) jj dkS^^jb ^o<J Lf ) oJjOo(L) ooU j«m3L 

—^5-^ Is u*J*^jj* v5i • , ^ JU- £ jdjJoo (Jb Y ° A) liS J b» bJ I2u JOb ^ L5 

dS' O-wy 1 i jyo Suu j d J^j Ijw I LuOw J jJ jl ^J 1 oj^1a£ Ow I Ijw I j OJLjJ lx ja.»Oo i 

wAflj i>jd wSL> loO IjO | J «A Y 1 t Jb) Lfi 1* i iA tft t 4SjJ> t j^olj j loj jO 

,jlo lo Lj jO Lo jo I i.iio 0 Lmi I j I^Oww s-k (jjOj ^ jj I^J> * 0 j£ jo loj I j c dj—£ j 1^0JI 

^y>0j ^OLj |0^Jx d KjI> jO j IcoJjOa 3 jOJ d5 0 p jLux> wj^L? j ^ Ljj I 

Algoritmusbi* 

wj^Jjkw^J L JodbJl tifT|0 Ldwl^O I jl ^jSL d5 400wj^j^kwl toj LjO wj L5jO • 0-uiL ^go 
* Ojuy I 4J0 LoJ I j j_h>J I j lj5Lo WJ LSj • Caw 1 wj L Ljd OO 0 ^S&a ^ I ^Jj-C ^jjlo 4^ Caw I 

(^jOiyjKJI j ^^ojjj^HI) Aj j-y-j 40^ ( b 

‘.ft 4 j j 400 -Aa>jj jjO^I ^Lj 4-t ^ojj LS , CjuwI 400 4O0l^> 

• o^wl Liber Algorismi 
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264 Search for the Nebulae —/ 

from locations further south in Persia. Al-SQfi’s c atalogue. The Book of the 
Fixed Stars , is the only work of his which has survived in a complete form but 
other fragments have been preserved, including instructions in the use of the 
astrolabe and other instruments. 


^The Book of the Fixed Stars was based on Ptolemy's Megale Syntaxas but 
~ > tj, whether his source was from the Greek or an already translated Almagest is not 
v * known. Al-SQfi revised Ptolemy's star positions and brought them up to the 
epoch a.d. 964 and added a considerable commentary on the names of the stars 
and constellations. The principal object of the book, according to its author, 
was the instruction of Prince Adhad al-Daulat and the text was illustrated by 
.finely drawn and embellished constellation figures. 

With regard to nebulous objects, Al-Sufi incl uded five of those listed as 
‘nebulous’ by Ptolemy but neither the Coma Berenices cluster nor the ‘Knee of 
Cygnus* asterism is described or shown on the constellation figures as nebulous. 
Al-Sufi, however, added three new ’nebulae’, the most important of which was, 
of course, the first recorded mention of the Andromeda nebula. 





JLi 


- ^Al-Sufi ma de observations to determine the length of the year, attempted to 
measure the length of a degree o f the meridian at Shiraz, a nd also constructed 
a silver celestial globe for Prince Adhad al-Daulat which was known to exist in 


-Cairo in 1043. 


( J" ^ 


</ y -y/fi t/j \y> 


The following extracts arc taken from a French translation, Description dvs 
F.toiles Fixes .. . p ar Ahd-af-rachman al-Su/i . .. made by H. C. F. C. Schjellerup 
and published at St Petersburg in 1874*“. Schjellerup based his translation 
mainly on a manuscript from the Royal Library at Copenhagen: this was dated 
1601 and was itself u copy of an older Arabic manuscript dated 1013, virtually 
contemporary with Al-Suli. Another, apparently undated, manuscript from the 



Figure 2. Th e constellation of Cancer : an illustration taken from an 
undated MS. copy (probably fifteenth century) o f AI-SQli's Boo k of the 
Fixed St irs. The cluster ‘Pracsepe* is shown as a round, (.lotted symbol. 

( r 1 ^ 
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jlpirijKJ j ^jjlj^jbjj J»y*A «3 ^iLl^jjUJI *jt\±y VH * **** 

• Ouw I Aj-:yi 

J^-I jyj ln>w ,.u > jJ Lb Ij I yAw [> Aw *jj L yu ^ JJ3 Ja JH o a JLJ I JwX^jw Jua>I —> f 

jbb^j^bjjli Caw I J o ~» H » ogy j % 3 Ctflrf 0U3 ( Jb YYA i TT o ) cS^-lb 4>H ^ 

J>CaJI ywbS « CAwbjb |*l>ul lj ^UJUao Jy*wj^» &Sj> j-«A aSjjw^j I j,# Ijlaj ua> L> 
ijftLjl ^yj’mwb^ jl A> i.i m , ^j hft g< CiwkiJj jl AjliLwLo^0^3ljl M |» 3^ Jl|>Jx^I 
SuUyb^jJ ( J>Oo) j»l&Aw jjwb£ • ^y^sj 9 v J l fJ JJ *Awl>ybS jJ a£ CawI 

cj°>^ vJjLCojJjOu-I Jy>3obJ liof jf Jaam« 3 Jy>yo ^jU^Aj <£j*j q UwT 

«^awL> ^LbAAwy 3 twJUao Jljj 3 Jjl^w Aw 3 uwl a>v j*+ty p L 3 ^jjb Oi^ ^ 4 M31 
• 0^3^! j3 * A> 4 iwb | I jib 4 j J3> dS Cm I 

* 

J 3 —ole jbj J jJ a£ CawI i 5 j£?«A ^ J OCujCcb fgCaI j A ^i! — Y 

b \^oJ ^IfcJ lw JA 3 AJ3M ( jA t ^o ) 15I4JL 1A3 J->j«A < Aj^jOuuA> 

v5^>^ *# ^ IaJao J3 Omu jIaSca-I ^jb L jl 3, Ca 0 L Cw U3 ( j A o 

liLy^uwl jo J^cLmUo jJ Ij Cjutjwb 3 «Ay ^ILa 

j^ Caw I 3I Jji Aw j<a>mo ( ACHww a£( ^^LJI^yj ) wjbS « Caw I 3I otcljul jl 

• Caw I £yS*y& J^jj jl>J Ljjj£w I ^flw Uw bS 

T6° tw J3%X> jC < yaw b> Aj y wilLa « ^j3jaaJJ I JwX ^ 

• Caw I Ajjb Cwl^JjAY'fo IrfY^o 3 dA^ jJ^ao jj* J«* (^>*A T f ° b i 

^3Waw^3 aJ ^AwJjAj ,jb ^-obj . J j£ j«-C Jtw C-e » V j>Aw l > b <jwl 

uLwUw jJ 4 jT jl 3 Ai 3 .Li^ 4 i ^>> *4 Ij CAil>b/3 CAjl>ib <u -j3 <j-ys*- 3 
. Caw I Aiwwb^jo fA Ij ^ bill Jy>j* 3 A^UwwiI *A>> 

^bvb^jJASwAwUJIpij < yjiybJIpjl v) « vb^ 

v-iiljkwl ^jbj^ljl wb^ 3 J ( ^fj cx » A ^ AwL^ ( 6 Y 60 CAWJ^jUi ) CawI ^y>y» 

3 ^ Ij 3^yJ3^b J>*l <£ " oljJL Ja*jr A^AAwlo^b 

t Caw I my^ljkw^lb Ja-C ubS 

Aenarium f^Aw Ij 3 * J^i^UJIyl— <\ 

jl ^cb^^CAwlo^l l^yLc < tLtw*. > ^ j >lb jl ^jSy , ocaL^ Anaritius b 
3 toit^ oUj ( *TY «5>!^ t>o ) ^IftJL «_J 

. ^«-i r v-i^s ,>> m J^v- ^ 













jL aJ JjU ( wiljkJ) jJ ^IaJLj v5j . aj* ^l t u£ < Ai^i> ^ ^*^0 

(jilts' jl " ^, i w> ^ ii ? }^^y j C»—I v^jdI^ tiUrfbSjl^f 3 Vr 4 -^ 

jl ^jjl> jI^mu • cmIaDm^ jltfjl jCufi^ jj aScw! ^ 

^jUy bS— ^£»L — bi^bl— — JlrfjjjSLitvgl^UwbS j 4 aJ aojIo 

j**Yf AY/ 1 Y ^jUAaj aJ ( a. I ^a H uawji aJL^ ) wibS • ^o vij b\ 

^bS ji aJ ( sSJs olyblfe) wjbS 3 o—I b ^jL> c aj l>->b 5 

• AuijfjI jA^j. rt >A.>l^» 4 >35 Jjj-9 dSo—I ^Ifc^bS aJa» jl 3 0—1 ^dJl>jl^MUWib^4j—3j 

.o-Ia>a-o-S dU^/tAYj4^*^^3i^i k ? ,A ^J > ^ ^1^1 A^- : .b 

^ 3 oU^ljl^3t v> i*Jl^aiO.I > >3 |»l #> y>* * uf'l^ 

Jlfi jb v^fJjIcS^ aJ J3J JO—ulj 3I • JjU J £ A J Itti— 1 3 jb 3^jO Ij 3 

. o—l AJ^ ^bj 3 ^ij j —j A * n j.*a J I A i j J» (5^ o U£ v>*£ij J*> |jaI^- uL j (jJ-lo* 

—tA® *>w 3 **•* ±ly+ jLl^p* jJ 0jJ» » ® j**>3-»j ") 0 

c AAd^faj J3^3 ^jO^I'I^j«»L* jJ a 5 J3J (3» v' i o — »Ij > o— jJ jJ ^4—>jj (Jj Jb Y^° b 

jlj-ofi y* , O—IaJ—Io 3 ^ (plfcaJIgtij ) wb^3O— Ij jb—* Ojlfl-o 4 -»^b J** 

.\ iiA’JjJjo^lj^iJ ^bflo -1 ^3>y» ^J*J ^Uut* jJ ^Y *ftjlo-i b vb^ U-rf* 

^b> - y»-C*Ajif 4 j * o-l M fipwJIflc^ jjl&JI J>oJ 1 " (*b V 3 Ou*A *AjbjJ 

• o—I aj j£ J> Ij %^+ a - CTt 1 ^3* A>jJ \J jbu» a 5 0-1 io u iJ Ij |^^J3 ^ 3 ^ 

jIjO^Jj^LI3>^jl) 3>* ^bbl jl ^ilcU^- ojjho ^oa>Io»1>3^I— H 

^A^jb> (3 jb— I wiljfcu#l *frj— Ui03 ( J^>LjJ . OiiiSjJiJ^p^tY^ 
o U^ bjl^b aJ l J 3loj-U i >k>AAj3 ^ O-J 

Odj 30I3JI 3 oilT , 0—1 Jyel>^il ^IjjSl- jl J—b^j 0 ol>^^ 3 f>^ w J*^b 

‘AjLjJASt ^ UjJI ^Ja—jjl Jjfi) o— lAOiAi^L^lcldjji— JAj jhi-1 * 4 il> 

.-.*Ca". *j.a Ij.\ ll '-^f^l^uolu^lIjtgu*loI< v»imh ^L|^ilj<ij jfcjj>‘fcww> J»jk*j(>t>ii 
( v >ljt.-l L^Ual-.oII-.j ) v b 5 . Owl a y>y> ( rtf Y/If ( 5 j“) J^jbwI^iUwbS'jj^T 
31 , Owl 4 JjJ pjiu Ij u^ljtuil J> jtw> (JM *3 0“U j*lj^ *Ail* ^ L* JJ 1 ^ 3 ^*I jl jrfj 

jl ^ L fc 4 i> Li jl ^bwa w^lj tw I j A wiUtf Ij jljju jjLllj i> jijX I 


. .Xj*^ v l»- ^ ^US^JI^jb U! I 

Af 


•*T If) ^ ^ j^tc. fA iSjp*'* « ij »6 i b — if 

jljl* >1** j* ^ ii>t£ 4 jbjl j*®4 ( f AY^ 4 ,j*l* 

|ft t*jltj ^Lt J*«j j ot«laf ^Ajl> *A-tfj j*A 3 AU^» jj«JI al>^i jjbj£L> 

jljl jyt jflU u^) jJbuuIjAj^^ j3 Ij^JC l^j Aa>^» Ij J^agA UI C UL wbSj A jb 

• uwl AtXrflo jlL 

ji^uO^ITj jbuJ Ci >\tQ ^ItUftMyb jl ( jS[^^5 «Ad>J K » ^ fl »Aol»J jniH i^b 

jl jl ( ^})jkJ jJA^UJIiJillJ^C^ ) CiilrfwUj j . A X\o JL Jj a£ 

ji C 4J UwbijJ jT ^k> ( 4x«j iiy 4J CjwJ 

A* ^jA-4** 4j <5j»*A fff JL» j*4 « L* tjj ,j-^>> j*A 

j^iil JanjUMl^jib ‘iJjjji^J jib A^i Ij Aj|>X«ij jCi>bu^lj$ du«j|>o3 

^UJUm X 3 +^ 3 = Z 5 JjU«^j4jJ. J^Ajf’ " 4 j wijjXo £yjb ^Tjl Oju 

JjAOj J^la V a "iUS ( loji fy* c A t JMA>) ^L> cJl> L A JjjT Cju*J AjA£^y>wbj&*•* b 

%jl»yb5 jj ff AY^-P ^*jb-£ 4 i AI. Ou^^jQ 

A Sm A L» j«j \jj a£ Omi I j I O If IjJl> Ij I jAI I %L bbi> 4 Cam» 4 

• uwl AJjj jbj ^T 

—is^los o * ** ’ *• j if 

V^*ff° ) vSUf-lb^* fjUr?*0^ * 3 * O^tJ^ j* i o!*H **•**«* jbb 

U^iO^^J J CVl* 4 >y*ijA 3 -£jj Ij " £ot>£V j" wb£. j( J -*f o o 

* w*J < l^of C*p 

Ja^a M i”^4p*j " is4*b a^ aaaU^L^^ ijb^4j ^ n » * Jb^l jIaS ^5j£*j 
« aK*uU ^IftAjbybS jj jT AJuC a £mua£ Cynl ” f K^l^jS Jytf^ll 

jbjl" V iJ ( Aj l^ U b fiAa ^ j^^jkiJ" OuJ *J>f» 

3 cHj 4 AS^Ajliyb^ jJ jl^ j'H rtj a£ Oux U* > wA b ^1 jbTjl AJ*i juiIm.o j s^b> 

Ijb Ij 0 T jl AAyy ^4 j^j Ij^J A Kuub iSjPj* ^XibwbJ I Utel Jy>j« Aj&ti 

• JmiL^jA f o^Y/ 1 S - A *^ ^jbi A? wuul 

jJ l^jT v jk> vSUaamm aJ aojU ^jily i j* " 

^jbi>4( J ^ j b ^il aJJIjI>) ^ouUybS j^ j fAAY/Y c^i*AjUi LIjJj-aI^I^ byb^ 
o-J^» s Mr* 3 ASiJb jU^UybS'jj j^i aJ^-j jJl> jc^I if 

• ^ iSj 
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oUj f 06 JL* j* & J*l ,j*j£ f^jo* ojh 16 

u^l jLk^II * Ai<< u bS • lijJ jbj^ jJ 1^> jlij j4 j CmI ASjlg 

^jgjj^ 4**jj aJ&4 j4 jJ 4jiTtf C**l J 4 —>yl wbJ ff j*vf^ 

A4j^ < 1 4j« (jjlnL j4fl^iUvtS j4 

Jy^b-I i^j+ljt € j** **t£ j*> aJ A.xiLyl# ( *3*3?) jlPjulrt 

i4du«iAi»jiMgi^^ jb j # 

A* J|/» 3 l** 0 * O* J^ 3 ** — If 

j*l a*(jj^ t UA 4 f°A) Jk j*> j a*-0,j» f*-* 03* j*> ^ 
w^IjLmi^M AfcutfjJLj” wbSi^XjU^jilf jbl &J *iS « ^4^<jJ iM f 

• cjmIj^u^I jl a£ ^>>>* jj 6 YW ca*3%jL£ 4 " 30^-^ 

outijl jl 4 mI^j« wb *> 3 * aS " gjuy o J I olt^JI aJLj 

l«4^ aJImj ^1 jl AJ VflLw b*o ^lj Cam«U^mij4 A f If o ^I^Jlw 4j4> 4$ 

(flJLij)^l^b^• CmIa4m j£j ^Mi» d j ^ bjawu b wilLj j ui jj o^ ^ L Jbaj a<x14 
"w^IjLm^IIJUxK «•« ^b^JIjiuK" i 11 ja1AjL >a i J I jol£*^jpjjJwljUt« ( jA 

*feJU>lf C J****! 4 ^ wSj^rf** 0**3** 3 

Cia^} 4 jUlitfyjl”u^ljLtl O A«* wb^ jCutfl A^lyi( O*"* 0 '* 0 ) 

j Kt* j b ^au^I i wamI A4jU {Jf jtjl w^IjIsuJI^j4 aS> um»I 44««ub 4 jo I 

l»b^j*£ j x 3 +C% 2=sa ^J^Uo J>** 3*3° aS jj joi#JU 

jL—^bS’Jf jljbis • c*tflA4j£jb 3 * j® " fy** , j'* *41 ^3 ^ sS i-l ** " *JLjjj 
• Ou* 1 4^ Cj^m ( ) f b 4y l£ OuJ ft IfcAjj* j U*jUyb£ j»> jl 

‘ttJjaJL-auC j-o Uo \ Y 

tfto) jML *3 ** 0 ^-** f^j 1 * 1 

jMj C^» A^A.ArfjLC** ^UxaS* Obxl ^“kxX i v 5 jfl?^ .^^A ^lt Ca-Uj—(-A f ^ 
£lji»l Cul tSj»us *i lj !j*j&j v^>-!l 0 ’**j'*J^ 

jv^ii W •»># ^jI*a*AaIa pyb o T b * l) i 1 

wbi fo aS AAjU by jl jklLj ) wbJ 4 >. i» Y*A * ^ 3 

job*# l> J»|b« ^ •»># 4 ** AiA *-**^ 3 ^“ 1A 

jhMyCyjfwt Ct^jljUj^U Jal r m^ hVn \ >•/ J^lS^^b 

.Cu-lo^fdV^jbA ^#Vj l+*b£ 





JLj ) 3 «M>i *y ( ^iliiLI J-^aL ^"wti 

,i i» , >»TtfT/1‘^ , *»jUi4J ># iL-l‘iiUybS J j4S( wiljk-illj**^) v bJ, ( v bljk.ill 
V^3 ( |»>*i r^'rfO 5 ^) i(f>* ^(.Ka-IJw^o^i^AjCU-l 

• Cwl Aiwjtl Aj» ^jl uU jJ» lf^ jl 

•*iUybJjj.fATT o*i%,U Lc«l fi *i jl^USJI 0 L>* wbJ 

, C*«l Ayfy, Jj-bj jtoT 

Wje3+ riY)J«- *#3 ol> ^ J>LjliS " *ij " Jj Ij jyi.^ J># 

*v - jJ |I jL* jj b. dm aS SYS 

jl tftfjSlc^bU*/**^ j.» ( Albategnius ) ft 4* 
jl.Oy.UjU JL ^UmI^T J 3 U? tfoy.r tJf #U G< j' , *JjU vJ iLjl 

^Jlka oi_^»"wbJj " fj*u fK>l jj It'l l '•JU* (•jU-*- CJ" 3* t^J** 

3 I jl JjljJU.Ou.1" oilUil jljil obljjl J*i»5 " jj rflbJLj J " gjjJI 

^ib# • 'ita.Io^'j^^tSjJ 3 *a£ o**^ otj*# 

^Locl^yu . Oy.Ujj*j j&ti oij JUS L lj yA&» jljL*-#j *•»•>» 
♦JjjT cy.JV **#»•* Y 6 j**j>* J*»J jl*»L*# JL jj lj 

t yb*.4JjMgSDIj kJ »j#JLf olabiil jl^fObf j»j/c«jb lj t S 1 ii>yiy^ O n»l 3 Cwl 
t jJjJ?jOyJ *Jj* w^^LlA* ob-U. jJ >»3 JUi-l C«j* *f L 

C*fc»JL)OyJ«J/J» j*i 'j (4l/ J#L. <0-1 *Ay»i gl>«3-.l f Li Jb ijljfj*- 

. ( I Oye w^ljSJIj>-»'**»>< 

jl *S CyJ ** jj/» (*<.UJ|^lyX.^ l j# v ^-*Jl^rfOjl *#**— IS 

b 3 oij jIjlv *# o^Ll jl (-* 6 |o ) JLjj « f>»« o*title oijij&r* 

Ul^j iaJ I oi^L-b ^ *** * urbH&^j * J j^ ^^j LjL*j«* j^oUI# 

e'j^i'j j* oilT jUEoj tS Ay 

J_»b C«b*Kj 3 J*i jA j*bS 3I jl . AyCtmA*y^ tf^cL 3 *-*.»l <£i# A*li J**fc 3 

, ji* ,j-** *■* 3 4 ' x “ £jL (3“>* JJJ3« J 3t-x jl I 

(J.I — J-«J3< *jL« ^bTjl 1$I*J* • ■ ' * * * 111 'L(3* Ay*’ lj W^j I 'Ji (J. 1 *"!/ 

. jl,T^ jfJUji-i jl^l « *j-^( «*^‘.j?j J 3' v; ~ ‘‘“» i 3<5^ *< »j3j*l*»j» 

dY 


fb &J 0—1 *j ^ b^ • 0—1 ( ^ gbJUjiA ) j»bA^ aS 4Julo 

(5^^o \ \ f-tiJ1j*l ^IbJ— (5^ & " H wjjaJl" 

^tjlSbaAjt i jbil jUbl jUju jJ (|»^ ^Jb£Y*f) JUj. 0 -U 2 — 
{i £4* CwIaJ^Y' f JLkAj jlAul>t^6j LjJA^OJ bi Jl^ljlL^ jjljy^ljb jl 

^bj <5^^ A) o JLjj jl j^bj oh*** 

♦ oij^j lw<Uj bj^a-^ U b ^ jjjl fr i u gl yttA Ib dJ jjJ l^pl f Laj ) j> I j »>*o 

j* J J*. b 4$ 0-1 ^I^I^UJa-jL j|^f^ ^ — To 

^■ V o^ j lj Jj^^) iJ a-U^iaoj b^lj^»Uj» Oi^j^jo( f A) J^ 

Ojl^J^f b<UYY jl^jJI k JL Aj ^gjj b—4>jj ^ f> jljtf ji) A lo LmAj^ i5 lA4i4jl < j&,! 
foo A^Ctol jb LkoJl jl ^Lfc^bS jl jjS^ A^ A4j lojlL^J u b^Y ^ J IjJU * J—l*i£|* b 

**$» wb£,J Ij ^bjSjjj jK Aj^jb ^^4-wJ " J** Jl~ 

j! jl • v> *» ^i^lLj ^^I j la—1 *&j L>j J A^uutfl jj b jyMUij jl (3j * o—l A^b 

• o1a«aj1q jiL 

HYT b *1* j a rf T JL-^« ^i*-> qUq^I - Y1 

<5j»* f o Jb» j^joT I^Aj^l^ltojl^U ^ jl fjjlj> 

*ao— jb^l^pjjl^ oUfJbjlofxb 

jIa^Ljj ' ^LK jjbj Ij t—^ljb—1 JiLo j^jb ^ j, ' > 1 1 ub5 j»i • 0—1 

"w^1 jb— ^11 A iOjALi[iJlAj>jJlulijOl fb&j Jj> jSij* ub5 jJj 0—1 A«)lj 
Jjjdu jk> A>—J borfi • 0—1 A»Aj£ jSj Ij l^—T^JjjL j jb—l^ljjlj 

^bkrfb£l>0—j$J jj 6Y^f Ojw«djLl La£a.Xi lo^bjljl ( w^l jb— 1) ^jbj*i 
Oy* ^jbwLutf ^Ijl^^^f^ * A >w—i * i< A A—ji AJ—IjT jj ^yob jy>A j O— 1 bj AlK a 
jjj^u • Cwl uL fY A^ O— 1 4j>j« j b > uiS A£jft>« jA 

Aj^j^b ‘AjJ^jSjob Oa—* jl fb 4^0-1 ^jjl^l ^j ft- Jj 

^jSlljjjl a£ o-l v j»irfi < 4dk»M0 jl 1 f \ Y J& • *—‘*^ ***** *-+H Jfj** \T j4fiJl^b«j 

obrfj^^g-b^l jj (4jLb < wijbjK jl^^ySx) . o-l 4*^2. A*£J tfXfri 0^»O>*! 

Jl^U^I jj Ij ^jrfAj**^ fbi 0-1 wil^Pa-l^jj ^La^aS 'jA&-'A L ^y%jH 

y (Alhasano-bJl) L S^ j$ j* (j > *»W) ^b \ 

. <aj!a^T( Alhazen oiM 1 ) 

AA 




ij J>Ua#ul jbiArfjlj 'j viy jk** Jr"* j* j k )* 3 j* tj®/ 

gjUyj/f , i.i4 ~ i Jalkapl^jlj* (*-i» J* l» */ c *“' ,i V 

*l> o** fi i" ‘ «~ » y jt *j j** l» 

JL jo 4? y *l» j«*» «**»« & j**»>^* ■*—» — IT 

jol^'ff o*»/ *j!j T c ** 3 f- 1 * i-*MY) 

tfUilfU» wx> .Aj> «J UjU J*aA*k-<b£ 

wbSj '< ” i_J^)jixwl uL C*m 1 m " v^h£ A**^ s-J^ljlsuJ *bjL j± «S ^l^ibfT Cju^I 

wbJ, Cju-I 1 ' J-o M 

|J* *. W >a«* * jU b • CamiU^i A-lm l»vo 3 ^T ^Ll ^ 1>J^ I JLi 

f ) 3 j^Lc v jl^-> Aj J*y>u 3 C; jt* aJ^ loJ-> ^ ^ 

Adjlo A m ! ^ tf\jj Nassirdin f ^aj Alo*A J S’y-« jl^oj 

■ Cami 1 

r 

« Aiil^oUj^tf JL-j^aJ Uaw — yv 

JLijjlj |»ubSj" utiS 

« CAMfU^jj tj uj^l^ta^il^Lr*,,^,) M yb S ( j +*^ uJ b 3 J4 jj 

( <* IfVfJL- 4*1* AY<1) Jb-jo aJ ^ 3 * 

,.^ulfv,> ^oJlwIrfi 3 330,^ £JIL aji^m c ca»I^ 0U3 

•*** oUa-djJ^LT 30J^3j|»3»u ^JLc jlouu>fliiU3 W.jb jlaJ ^lllS 

aJLj) wb£ i O-JAi-*^ w^ljkwl *Aj 4 j^ vS*AJjUAOilLj • L-wlj ^ 5 jKoib *XoT 

• CamjI L^30jl | Qm ) 3 ( wLm> jt) 


'o*^ A--Us*^l J rj i *4Z£y A* — \ 


SinTAC^ Co*oc-g- 
RCoso< + HCosc* -JZ 
R (l “■ Co50( ) ^ H C(7SO< 


R-h 


Cos*>< 


1 - Coj<* 


^ <j* W j J 3* **-1* JL— y 

fo 


A Jl-** c5*>^ 

f b Ay • ^j£(j* <j^j jlP* ^ d>-* j* 3 fiilp* o**jir 

aSIjI ^jy*j c#yjj£ c#LjI jy g^»i«JI ) 

jl ^ l^(A| T^Y ) Jb j«A AJbiLuj |i LjIaj X °A Jb jii ub^ j(ji • Cam#I AJj£ 

jj J yl>* *XaA J*i « CyJj£ ^ jlj ( J^& Ay jy$-** v5"J° 

.C^lyjL-cl^ily. U1T)JI« 

^w Ay Jj/< 4 *»u <jyjJI ‘Lfry^y^ — Yf 

A-*iL>" wb£ j J)J j ^ b J f >J^ **-«> J*0 Uj * (■*1 °V) )J I-«.*•>•* 

wa^IjLmI Ay lj ^jTjl jAam^i j*j»w j lj j "waImoJI 

( Aygj l» *A >.*n"i | ly " Aygj 1» %J L#j ubS j y^l^Lul wL jbiA ybS» A J Ij ^uAtf u 

LjSA b jlojjJat ljA#A^ * )5 J LjJjl jji Id yS^u |C#t>- aJ j «xJ IJ lo-LC I ( j«Jbl^>Aylj 

AI Y.iuU *AjLkjb5 J J d£ CCljj Cam# I ( ^ ) Lfl>j p LI^AOa J LjO £fj| ^jj L>^c# l>- Cyj£ 
J Cam# I jjyjX ^jLjAy d£ Cam# I " A^JLg " jl j£j«A waIa&am#! «>J>>o \S3*J {J**** o tc*iT j 

t uu#l A Ah# Aam^j 

wb£ A^J^Xf 1 JL#Ay ^jaa^jJ Ijy l V‘#a»iJ IJ li If Jy u >o > ^jyjJIC* ly£ —Y Y 

JJJj*m# %dtl>A#Ajj!i>Ll^jAf jAJ^ )lx |>>’ii)^ tLuCyi lj M ^UmJI^JL j wjLxpJl^tiJU 
j Jy#^ll%dtl>A0j O lyjj^- *4 J aX r#M«>9 * Cam Ia ^j tSuCbj^oyJ ‘AjIyitSyy 1L 
Aam# jj Jy*U jlyl jjLmjA AyA^ ^lAA«b jA j#ImK < V l #n> 0 > ^jyjJ1C#lyX lj A£lj® 
''(juIjiMjACl>Atfj UbAob v jaoA ^ jlj < Cam#I Ajlj ^i"iLS 

(T/lf) **-j? lj aIaxI jjf j#j^}b aam#j b <*«• Cam#1a jC ^ 

• A y«n I^Na Ij 

O#** ^ A< # tfO^okj •# ( J#<*» J^JKil J» ) f li Aj jjbS 

| t^mULj | jljSyJ yUi ijliji jlji jiayjlt*j3 <ijy» iStiy jl^Lx jl^Xj A IVm 

j#)ybS QJ '< Ct«<lj*j<»w t »j4jJ w 4 Y >^y Ji jj J j i M OrfaJIJUS J aSwmI 

jt«J( wlrf-ol^j ) wbS^* Cam>IL lK^tfMhfc^^jyuJIwlyX jl { w^l^Isu#ICA>U#C#JjJM 

J AJjlj>^yC* ^bb^ljj ULmI^ Ij jl Cam# t I*jJLcC#UyAjC#jSjoC j! y jmJ 

A»aI*A ^lrfUL>ljl ^-olyj ^5 Uj If *dj Lj J lj yt#5 jl djAi 


. ( KA5HI — ) lj j <51*-* kS u-JUl^ ^ 

. c A»ju»«.Y 


JI*jM n m^^LmI ^ — YA 

. uw IaGJ lo^l>u jl^Lx» A> ..i,t Y •!»** j uwl A*£jj j 

u b5 J* \.“ Am IcSiJbjfi J ly* ju jb£ Gu n I AoLAjUm 3 1 jljA uaIa^ 

• Ou^ljt ijldAiMjJ jl jjj wl>l^jy* < I 

^jl—oj j*A aS Gjj jLi G-J jl ( jG«JIgm-C <^4*1 — Y^ 

jlo-lj -A ^ oYt £rfjfc ^jb a£ jjjI^mjIjJj o**^ j W“ w^IjLmIj G i un j^jo ^jmLxaIm 

• Gam Ia Ga lo ^ L j I 

"w^Lm lj<A jImjI jiL Aj L5 f <5 j IjAm G<OJV > ^JJJ G-A> ijj Ja - to 

ja£ fb Aj w^IjIxmI ^j&Jm jb jl jl^jT j*A j Gam I m* L f ^ (Job wb£^jjl * Amm^i 
A LiJuJ^jo-CjS jLmI jljjSb ) Gam IaJj£ Jjiob-M ^jlojJ <. W > W> aUguj 

( IV JLi _• b j Lm L ,j \jjt\ ** j^o jj 

3 *yt jbj?bjlAS< <J oi> o^ 1 Iat^Ct' — t ) 

ATAV 36 Y AT j«A jGamI uL ^ J-ob A^bjb^j^^jbjA* v r'^jb»il fbAj^jbS 

• *^3“* ^ \£j b—T *Aj l>yb£ ^l r> - > ^5 

jib Aj ^h£ dS GjmI |fcJO j L ^y-obj ^5 L-Lc jl^ljjJliAAC ^jya1_YY 

• GamIa*Aa lo^jib jl jl ^3^3 lo-— w^I^IamiI 
t Gam 1 &j tJSityt w^ljk^l ^AJflj jJ I^m IsSa^G a mI^ Jm«omJ b —~ YT 

‘Vj^*— I ujb£j 33^ fbAj a) a» ^ jTjI 

\ o j* " J>jjj " f l 1 A# *J Ca "^ 

t Gam I A jlj lj jjSdd ^5 O^ J*^ 3 

jjijjaJ j 1 gJaG.j I j jl ^ a >q o ^pJl^l ^jgJI ^aj — YV 

^jJl> jl^wbS* { J&~ > '* \ J t ? lMt > J^-* 1 ® jb-J i Gam^j^jO 

« GamIAa.m^J uj LnaJI J jJ 

JGjy ie^jiCj^\^^9usJj\juJ\ij f! \j \j£jr*+*** aSIj" j u *» ? < Va l YLojj "^jtS 

t GamI Aam^i jbjJ^ aJjaJI g ^Lc 1|>^^ 

uMil^buul) ^ibAj^bS £j >Gfc YYf J^ - 1*3*4 ^lk> Iaa>I^a ^*4 -4- J ^v>* 1 — T 6 

jJ jAjb^ j AjM^j^jft jiA A^ Gam I *il«A j 1* Gam I JasJ ) Y J* ^Jajlma *£ Ojlj 

• Gam^ ^jam J j J jl ( j?4-jj jl ^iltl 3 Gam I 3y°j u - ^ O ^ 1 ^ 

ft 





J4 1 ^bJI^Ijib 4y w^l jLm!CaJjJU jC ( jj llaJL wL £«Ay ) |« LiAj ^h£. Cam! £ji>Sb 

JJ JfctAM a£ ubJ,jjl ^JbjL « Cm ! 4^34 Kj^S* jya,u £jAIm ^Jjfl >IIML^jJ l^J 

O b/j*A T 0^3 Af o £j3*S) JL 3 4 4 -. wwji < Cm! wb £o 

,J LjJ jImjI a Lij 4 L j jj 4^ ^jh> u fc£ ^j! « d^o Ucl JjL 4 j lmL caaUI 

i Cy4j£ ^ 4J LmT l>yb^ utfj i nf 

w^IjIamI |j!bCAa b^ I) jC^UJImj* 1 4aJx ^> 1 j ^j4aAo ^jm-> __ ry 
. Cm! tSy^J ^b—T*jl>wb£jC wtiJ<4i0b fAdjlrf jC 4^ Cjb 

Cuubtf ) fb 4 -. ^b£ A^t Jb* J <* 4 **&*+> i* 4 " — TA 

Jhn> Ch 3 Airt^) 3 ^J^sJ A4 j4 aL j»Uaj Iftl!|>Ui'n^U jib Ay ( m^jIam! ^ j » h i »‘i 

c L£»JI l j**m ^ /m' i.IIao J N » ^ Vo> I^>*aJ!^I ^cJ!JL£ — 

< Cm! Ja$ Y cb^ ^ AiCyi ( w^IjIamI ) f b4y ( £ bAJ^j j»ij C j^amj^! ) 
(jtuAfcJl^jJsJ^aJijji ) f bAy^hJ* L j4*^4*k>-l^4jlMl^^ LaJI^j! — f o 

• Cm! 4m^i 

f A,\ Vwi^yi i ^ l>w j MLbjJ IcoX^jj jfcyJbtjy l^cJtcbx^ mU^JIcj-c ^jJ Vjaq _ f) 

jl ACiy. Miljk-l* 6 jbjJ J-ai T) j*> v^^obj ** ^ Cm! (AJLaJKAji ) ytJ 

jl ^jm LCjCJ jlyu:4j lj jj>ulij A'i^ j^jo JL»jjj!< Cm! ^Icc^-mIc 

AyC^l Ay j 4Mjj AJ^J A^JjAM ^jyCoJXo jl^L*^)! jy fl Ja jjyCjlJb> j* b 4yAS^j* 4 Lm! 

• Cam! A4jJT 
Y 

4jj ^jjJlcyX ^aIaaAw J [5 j b 3 L CjfL 4<wi)lcy-c — fY 

j!cam J Ay ^Ifcyil^kJ 3 Cm Cam J Aj*> ^cLm! aS Amm^J^o jl^ft-o! jC ^JbJ jljJ 

• » V r . u i tfs gl^> j j l ru ^y ijbjScb jUS A Cm Aj^Li 

Jr 

J&T j»- < Cam^a ^j^mC jC Aa>^aA ^!y^ ^ytf! AjtftMtu 


ob J4-; | <—^J !o I^JouJuJ 1^ <—Lf J* 4 -*-!! (J* M 1 b^>- ^1! be J aL du Co«!^b5_ ^ 

• Cm! ji^iftiL 0 T ^A >V J^y dS* Xf 6A 4^ 4yCl c tjUwbj H i jA < 

jC lj 3! vjj^Ai ^|b MM Cx» j J. W> » 4 a!a ^ j 4 jJI ! X >» x ^L* 1 44 3 ^^ ~~ Y 

• J 3^t5* J3^ j b ^ 3*^5UjlSjj^bJ X 3 ■*/ C^liib 



^Lc a L* o-ukl— ijUj jj 

^1 ^ bjOJ^^jo ^Sjto^L J sSjj* ^IfcAjj* jj aS 

• tAjjIj'joA&jItXrflg Persia 

oU,^wiljk-l vsjLw^I^JLaS Alain Brieux f b a* 

^Jjjb j A*ijialto j wl> AjL jjl j*l lj JAAjlu wljj> j A JjjT J»£ Aj ^$IaOJ jjl 

O laJ Ibo Aa 5^)I J—C *Aj Lj J * Cum I IjjJ J j 1 jl ^jjJ l> j Ln j 5LI£ 

c Aj^ojJ j (»>' vi^jJ lSW-W* b l) J* Jf*' 3 

« *±S^jO Jj 1>1 qC* *ij> jAXi 

‘AjLjJaSo- \jy+* Ijj IO b uijxj jl^j’uftw^Y AjIom %ojft*) 0 *> j I ju L< i>m a 

Alain Brieux v» ‘ajj < o—I ajU^Uw! a*j^IIou£ I 

jl jjfuMJ Aa L j AaS^lhbXjib <u A^CumIj^^I^LmIjA^^ | 

• O—U J— AJjjTCfcrtjfJ ^)-#l j*i ( Oij b Jjlud ) ^,A,I * , ^■^b* 

jo L^j^I jisu*I ^Ijl JiA-c x*Y i o—l f^1*0 " iUS jl I jl f o £®j 

JJ-C ^ < J j£ AjJIkol^lT ^5jj aS OI Jy>-^9 K b j lAAjyo 

oJLjfea Jd& jjJ^ol>WH»l« a JmAA^j l^jTjl^b JaM j O— I gpfkuuob j jt^lftab Aj I^jT 
) ^ J Iaju < o—l b->T J jj aajMIju-c jlf w^ljb—I aJ OjU J— ^XO> t^J J 

^gjuuJjAl^jT jl^luC jjib aJ Ouh*Ia£j£m ^Uw I Ajjl^^l ^ bn^ AX 

jl £ Lj jl JJIa'Oj j^jp jl 0^®j ^^bi5 b J Aaj^Hj-uC ^jljj^L aSjT j> ^ O . urf' t 

* O umiIa j— ljA Jh^ CAi,t lj I ) OjUau j 0 >L a S JCtU 

jtL^jlo—T J 'A jy» jj a£ O— Iauw il I AjX ^UbjS jIaJ^oJ uSb I ) J\ JS— j 

I ( J ^ JS— ) • J—b^jO jj I b jLmu jb—j A? OumiI yS tS^ 

• W?!j ^bbjiA i5jJI? jJ ^jiiuilj| j>® j*i aS Owljl jl 

AdajLfj ^IojIaj ) )f ^ ^IL# J*i lj \Sj£&'* 3 (^1 1T°) lj wiljb— I 


j^riUK aSaas^ii 


>-i ^ t c>rc> Jb- *b ob T pj b J* -1 

ajU-L aS AOiAOJ 0 I^ 0 L^AjLOP j»^ *y 
. ^ L rjr~“'* c ryj** 


c «JUu a ft dl>ko ^a^^c jE(jU-T a- 1^ ^jbcib t4A ^ ^ 

. Cum I AJO CO AAJjlSj vj jl jl ^ J'* K^° ** 


4tl —jl J o - ^ Cu m UL jjUj jj 

aIjoAI j^I JJo^A ^#1 fbjJJ^i^ s£yj* jlfcAjjo jj aJ 

. ajjlj^dKiji^l^ Persia ol^Lru^fk 
o Ia^A Th li I Alain Brieux <»b au Jpk** 

*fcjjjlj j AJj£ ji>>Vta j ul> 4 jL jA Ij JAJxm uljj> j AJjjT JaX Aj ^lAJJjjl 

oUJlko A«£^)ljjX *Ajbj J < Outfl I4JJ C**jfcAjj j ^l^^ljloual jl ^jJL>- jL-*j q^j^SJS 

*j3°J J 3 *J 4 ** 3 vsW* 0 ** ^ l) jl vS^>1 vf*^* 3 ***/ tfkjjjjl 

a AjSjfl Jj 1J ^iAXm 

*Aj Lj J A? WJUrf 1^5 1 0 U u ti> V) jlj ifliJ «\ Aj La* C hwa j J jOlflXifl 

Alain Brieux tjj *4 ou*l ajU^I>jI aoS^IIj^x isl^^ljLutfl 

jl jj|mA A0 L j AaJ^)baXjlL Aj a£ uualjrf^ljku bi)^^ ) ^JoLLa^j^I I Jtt.£i5 Lbjl£ ‘'AjLjA 
a UmiIaAmi AJ jjTy.^u^J jj | jj ^ JJj Ij £<0 ja£ | A Jmi 4 j>L 

jJ Ifcj^ljtuai I ^Ijl J J-C Y*T 4 ^***1 fjLto " iLS jl jLmI jl JJ-C f o fAj 

j j-c ^ i j j? AjJlkol^jT jjly ^0 AS Cm! j>> 30 ^Uwl L 3 l^Aj^o 

I ibin Jafcbj J^j-dUOl < A Ja^AJjj l^jTjl^ob JaflJ j Cam) ^ii»iu.ob j fjlxob ^jl^Aj IfcjT 
^ ) JIjju t VmAmiI J3>yo L^jT J jj AoJ^llj^tC j£ s-s^jbut /1 aS JJIaJm IgJJ 

Jj J l$jT jl^jllj jf»b AJj£>uA aS Jjy*lA£ jk±Q ^jdl>w 1 J jjl^^jlx* Ig^^jljljJ-C 
jl ^ Lj jl JJIajwmij jjjo jl ^ bj |*Jb A^^jrf L*£ b 3 A*S illjjX q ljj£L* aSjT j> ^ t, *■■> . >» 

a OtolAjJiIjA jQ X A j Ij y^|jia«»l OjUsJ j Ca>LaS JJIa Jjj i m 
jtEijj UaaiT J *A jjo jJ aJ umUa 5 ^11 J-aX jlAjyiJ *Sj ( ) ^ J£i ) jLm» I 

^5jilJ w^^ljlsukfl | J a- J** b ^jA jj I b j Ijyau jLu A & Uay I j^ Kj i i ) ^ ^^j bj 

a ^3^^ Jjlj^Si ( Jrty ) csbrfj jj Jj aJ CftaJjt jl 

AJjjLtfj |» 1 oJIau ^ IfV ^.Iba jJ Ij ^5 jSjJ j |Jb^ Jb»< j*i Ij 

J^r* ^Lts - AS^illj^e ^ T6V6 J L ^ J^- ' 

L jU 45 O 1 ^ o^i>^ ftf* •*> £ 

*aJU, jj*-ijlj & a1>%« jJ y+*rr ^IS(jU-T^ 1^ 1 c a«J 5 jb^^jl^l^ — T 

. cu-l AjJ A^iy a jj j!5L jl Jj3« o** j j LS^r^ 
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Astrolabe signe ’Abd al-a*imma. Chicago. 

Adler Planetarium Museum. Cet astrolabe est authentique. 
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Fig. 1J 

Astro^be signe ’Abd al-a’imma. Washington. Freer Gallery of 
i r a ^ ( d une trcs , ^nne qualite de gravure. On rem^ue • 

1 a barre transversale allant d’un bout a 1’autre de 1’araianee • 

2 la symetrie de I’araignee. Cet astrolabe est faux 8 ’ 

X -* U C\y*j J L^JU^ I 4*5 V I »l#Pj ^ -* V V j If* ** 1 





t A®L1( Aoj^HcuX ) fjJjto v. ' i««» i *J Ay JmL ^ CjuJ 

IjJswj 1 j waJI> j uj^J jJa*«t t o^ JL j*> < 3 Jjrf ( 5 A^ a <A*»> — f Y 

AjS AJjfjJ <3l$M>jy j j«® JjL> fb J A*yjlj-dLfi ^jT jj aJ jjf £jt (JalS)j(fb) 

Jots' j£ j L j Luj jLmu jjkfcijSy X L illls J jrfLj uLwUo J^L jy A®Lt Ij 

|*m«A£jj Ja,»S» IjjT Lj jjj LfiA 1m jftb Ay j Aj^L { Id) *i ^L t—® Ij^CjI j <jP jXj J^b 

» Cam b*i jjS 

jlau<t^jj^jjjjyiJLcji ^jSLf a£O-m 1 3%>jy l5» ^ d 0 w^Jjlauil Camj Y o J£m 

wl> jj ^UjJj^l J^^ajJjCm-JjI^ jJ ^ 3 >>o 

• AAjSj AaJUao 0 Tia^ji> 

Ljj w^jLJ^jji^S j^jjijjfc o^L ^ 04 * ^LjIS jljLj 

. Aj*AA ^jjb lyXA Lm Aj (J& J o) Jb* *A-M L^jO Lj aJ Cm-J 

4 ( JJj£ajl>> 1 jo J ) JSL Am ) (JjKx^Si o-sHjb *Ajy» jJ ^jjiS 

jAmL jia® Aj luf aS Ij ^4jl*Xil jjSco ^jjSLc jCm*j I j.a a u » L Y d 

Ao^o^j j-fA j 3 Idj IS jI^jSm wj^IjLuiI^jmU <XAJ^ (jUiM AJmm t_*l> j < 3 jb* jJ^j«* S ^ uj^IjLjI 

• C amI 

a j»Ao w^ljl a uil wSLa £jb (3*^ ^ ° jSL*.j jM it f Ci^j^ j aj IxJljjj l^ 3 Lj IS jl 
j Ojljia J-iob jJ wi^ljiautfl t JoISj ^jyjJuJL IjjT J^LaS CmuILT 

j J KLIjT ( 3 jj aS CamI ^jJ I gj uo 3 Ij IJ wi^ljkutfl ^jj! • Cami 1 A AmC Aa > LjT jJsCi Cm® J 
JL j J aS* CJuj 1 jjS j*o uj^ljJaujI OuL ^jyjJj Cmaimm® Y 1 JSL • Cam I am mi ,jjAj ^jjLmT 
|kd AjtSAJjljJ 3jy JISLI a£ iCAtwit w^I j LI ^jmjjJLoIS j ACCm & ii>L Jfe ) oY° 

• At>iLo (3jj JLi Aj 

LjT^j gj L ( 31 ^ J Sm iy y* JS**>3 jjJLm c aaLmo LmT ^ gjLu ^ Jj> wjjno Y Y JS<*» 

JKLI^Ijy uamiLao j jjhj^ ^ *j rx * j Cm® Ijb L j ^JJ-ojj-d J loS j J aJ CamI ^ LVo 

aS CmmI Ifj J UJ^I jLumI 1 ,JM I« CjmjI A^> UJ^l jlauf l c Ajn ®^ Cm^J > LwT 

«• aJd^j* J^fti jj ( JjlS ) J ( |*b ) jk-l I 

43^ * ^3"^ ^LolS ( JaJ^ AC-m, l5*A^o c AioC ) c dJL*j>- —» Y 

. Cm-^I |oYo ^Aj^wI^Lm^ A-p " ia-CP M %c*, J oljii (3 jj ^K>*3 o*^ 


] oY o | «lx* c J J Ca>L« {J >V ^i J a x U’^^ k *M I _ Y o 






















*-£ OmI wJl> 3 dj-i 4 ,jjU-T 5(4^^ 

,533 fi* J fi* 4 J Ji* o^J^ 

***** v^lp 1 * - * ,jil**»T JKli* (i 4 rfj £>k C** • c **^ o^ 4 

( JJi JL f Yf ) li* 4 ^** 1^61 JL 3 jbil ^ W 4 iJ* »^** 4 ** a* 

.J*Jj£j<Lua 3 vU^ (v><jriL -3 ) jib 4^ ^^>^*^^<533 

6Jyj*C %j liU) uSLj j I 3 um I ^og«AJ *iii«idi^ Ctol AJJj IL 3 l[ jii> I j J a£ jj ^Aa ft 4 *«Aj 

^ j **j— s * 4 o^ i^i-^ 

jib 4 ^ 3 yU ^ 4-11* &*3£> > - > mj* » |»3l«« A? CxJ vi 0 ^ 

« oumI AjijT jl^i a j kiri I jj^o l^T j^> 

0 t-Jiil iS^iU yl* uiBji £—*» J* ( T6 3 Yf Jfe) 

0,liij J*aw AiajiJb yuJ j£ tt J YY J^ 4 Jul# C*J 

i^(«.v*.‘»mw^IjLwIJ£m jl cwK j fS OJ'V ^1* *£»jj-o J£i «£ c^J^I i_JL>j 

• Cto I AJy* 3 4 j^j^ 

( J*®* j-* *«*“ tijbj^-le^T j* j W OrfJjIrfU j jlte^T 

• CmI AJtf AJ33T 

<r> cu* is"** i>y «**»<• — ff 

^>-1 0 T jl tj^f • '"■*" 4 ' l « i jf» (jJiiwOu^j ^T jl ^5 j I joj «S c*«(l ^5j-JaJ 

( Jl" 4 jyljy I06Y) Jl"j«» «£ c*«.l( ^b^L^ali ) ^b&j j jk— 

lSjLli^^»a« jii AoJujjjjU^x ) ^JuLaJI ^ in JI^Al, AoJv) jjS^J &j Ij ^T 
^ 33 * 3 ^ 6 jl J • il ^ cl * 5 *«J-i—">i T Cb»l ^L^b^l^e «U jlij« 4 (*»«j">t» iL> ‘ft.iljj 
• **“’>' c*iblj c*i^ L *£ Cfc-IjSjljj^illlJij jjJi- wil^IJs^ki-j 

O^LLij J**£ jj .Uu« ^Uj V T ^1 O lou«jb 

wi)jk»t,5A^ Aa.j .4 jl 4 i^i ^ jl^ Ci^-j tjrfjkd 



I d y it XJ lS}j C A i » » — ^ 


" Have been made by English or Stranger. » 

(•^'**- 1 * f—l* ' ^ « l> , » Cr< j' " jlt-JlouoLi Ja» j-ljj^.1 ” ^L&y — Y 

u> * *j y • * » (.jl»jC--,l4JjL ( yL, ^.Lc «L J*>\j* ^J-Lfcjl 
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rwnrtfc brft OjjfrwftwyW berm m*i* 




















'S****J'> *** W i 43 * L **ji v*H* 

%,l» jtiijjKAf 0 T jj jl^ •^*»-» s A c*«.l ( tf iSj*lx 

• Cuul ,jK*A ^ ni fW » 

jljjJlj^x a* jl—>& aL» ,j L*j jj f-fc 

U« lS [ jHtjjL | J)|X> aS* AJm du«U«a j ^jb j v5>(^V 

j <X)k C*£lj Jj jyy» A. l f Urf If 4jlsu»Loj « AO** Jaju* 

• jui^ a j jijLu t-i^ljL*! Jm 

si_iyi a_j j a* OjjT J^i cil ^ i u tf jj 1 $jT ^»Lil4^ jjh'niM jb fL aj^Lx 

aS C iM ^ apLA^ JJ a jlj f Lhjl lj ^jUJlk«uj^|^Luyl %JlyjJ 
j*> j>> ^ 4 — aj tS ^L^jTjjijIjf ^-slrfj oW-*’ ^Wb olr^j 1 

3 l$Jfe Kj.iitJ SftJujLi j wJl> v»i>La> | jij^y j 4 nnViflu uL> i j^> | ^0^ 

AJj^TjA Um 1 Aa«Ii A*AjjT ubSy *4j Ito ^a^iiA jA AdU «*A jij^g 

• Ja-caj ouiit^bT j.vitf j jiK Ci li^bw ^LT ^8^ 


vr 






J jil 

:oyjfcwf ffjif _ Jff _ \ 

jd0«wj l*A j£b 3 A Jm Ai>L ^iilLXo ^ l^ JSwA^ y^)^Uil A StanJ 

jjf J^iii ” L>^j jj Ij o UJ Uslo aSu T (5^ L 3 c ay— L>w)joJj j &j ^ jIj ca^oa! 

(YY J^w| uy*il Ajlj jl^i ClxJU ao 3 AJjJ ^Ja lj ^tfyiOAoJ^ Iflxi 
jl ^5jljuu ^3 j l jo JUio»l 3 jjIajj£ 3 aa»L JlL^ o^ 4 K» *aj 1j 1 

L^* Ltf JaA£ • «> >miL A*A*m 4lL>1m July JyflT JJ&l3^ j£j jJ t^-jT ^ |j aSI^u^jL—I 

f I43 ^ jLujmI 4 j 4 ^ ^^1 

3 ^5l^j^Jjisu«l jS"j I jjL |»L c j> t 

1 Jjl&iiij jl 1 AAmi <U>L j^I ly 3>'itoI A^mu 

t ^ l^u^ljlaby I j I >iV.yj Lc Jj 14 Xn 4 ii> Lm ^j3-*Sb aS* ^j^y^^la—l 
« k 5kilji-.l<_ |J#i l® « < ^>j3j ( CJi* JliAj) ^»J^1 aI(aaoT^) 

jJ tioj . r i^^jn Astrolabio Redondo Vo^ 0 ^ ' 1 *^ ♦ (5 j ^ < Jj Lm j 

yi)• uuitAdMAi>L f AjJ JSw Aj aSaJ^j A Ly jl^ ^ii jiJT Ay 

A^iy ^jjA jA Aj luljT Aj£ 3 J I aS^ jA jj^Aa 3 Qy b j IjJ jIa^I^ Jjj 

^3»u ^ LojI ^ojuj j3j v i li JK a olcL t K’jLu 3 ^ to—T CiLaak—o l^uu 3 

*j3« J*A a£ Ca— 1 <53j^ jjjiljlsUKl < j£jJ • ( f JSlu < YY C *^ u *) ^ Li ^jo £*ilj ^ 
* jM 9 trf JJ** * sS*^ 1 4 <S^j \S j« ^jIa^L AjjLJT 

(Al«l>iyA0< <j*3* < 1 < g*JHO Avi^j3^»lrf« gL^l 

Y^ <j“J* 1—4^^ tf*** J* ) vj—it l<* Irf J*> jJLkJIoU * ,yM 







pljfayJU aS Cm I jib ' r 4«J&jl. Cm I Jj>^« j,u j ( 4«1 m 

• oljLuAa jiJo | • hXCL—^ljl*4 Ij b *-SL j I 

< jm»«u^aS >>Mjb j^ljjl ^L»oj jJLii u^IjLmI ^u>«ib 

CmL( lij k i li ) f£ I AlfjA « jLm 4^ j*b m^IjIsmI jl,jT 1 * 

v-iib->by>j J £ 5 j£{A jl ^ j* ,jT ulj h > to j $1 3 CdwI^jjO " CUu " Ij ,jT 

VT-fA-f o -Af -f A - fT -Tf - To jlojLc w* 3 >i 4- o^J^J 

J CmI^ U>jJ^-o «V* jl 4 >jJ T o — Af — YA — 

• Jjb J^>3 ^ 0 T & 

i Vi n ^ ^lj bb j*t a£ CmI^^J^Lu- 1 ^j 

*4** L £ *j l^k I j J < jJdLo^ CMM& j 4mL ^ w4>a u^jLuAo JsjL> j 

y fa o 5 L jl jMijb ^ Ia£ l|i 3 jL> Km U | Cm I 4 AmT* ) 

4^ A>lj> jJjSjl Sju JL* 4Jj^m a£ Cm I jM»jb J^w^laj Ij^iUao jjI 

j *>»3 Jg wilj—LJjJ. (|» IT IT —* j#°* **!**■ ^Lj j* 3 a«T 

4 J^i 4 mJ a> 4 mm 3 ( f—j L*u! JjCj 3 f JL m o ^ L*J jt^jJlwiAj ^3^> 


JjLii Jm L Jjj 4j Am ^jT ^jjJI a a K io ^AjjL aS CmI ^^1 jlxwl £ 3 ^ 

• Cm Ia jC^jL* ( A j3jj3» 4rf Am ^iauo ) ^3 Cm L"»<ii> JJ» A-uL>a£ CmI 

At^Lc J» 3 L>^j 1 ^o jLm l " 1 { ( j M * 3 j^m ) v.* ^> J?^ ti> A^ CmI ^^|j]a*yl ( MXo ) 

• JmL A 4 n jm«j ( |*3^ *■■»>-») 

Af 00 ) J^J>J 1 JmC ^Ja»l A^jm^jI ^lftC>L jl j^J|J 3 ^ijjj wil jImI 

CmIj* l^f L in *i Ij (J 1 J 313 CmI ijfeL J ^JjtJ L^C j^olao jj h iAmLL ( j» )oo^ — 
• ^ Cm UA> L 'Jftoj jMj sz£j> fjn L# I IjA^>M^I^] 3 mI 31 4 ij4°j a£ 


<5j^Arf*~><' jl " . ^j»wJ t J»Jlj^ v il^l p 4 J L J ^ t5 ;3 Jlrt0 U !fJ 3 < l_ ^ 

v^r* &**+) j 1 

^IIe ^j> -AuIjj 1 3 JlmoL^ 


CU >^3 41-C1J ^j 4^ P 4 A,Jlp ^ 3 ^ 3 ^ oli 4- ^U 0 *-l 

(j^J^aSc^l^l^C^I ^3*Xf <53 Li 6 a^ 4- aj « ^jjb^ ^ lu~~J { j tf * ja* \j 


YY 





















3 O ^ O^ ^ ^ <"-® 3 jA 0 A 1 I L w c ^3 I&Aa^ L* jl L 

f T O ) Jj l^iO^jj-LcJ j * ^ 10 & »CamI ^^1 ^la-*(l jNd k >tf twi^)^Lu»l> AJ y* ^J,i_L>JIJuX 

♦ Cam! AaC^i £y 3 (jT e AjL;C pA ^jLS^AC £ £jk lj jT ( jX 

im^^IsmI ^AjLjJ ^_jLS ^JbJjL lc ( j^>Lj <AJ.o,.l'>J 1J Jjljjjlju-C ^ool 

jj * Cam 1 A J lj £j*i J ^a Aj <Xj (jiiw L£ j J juj j w' i uj^J^JaMt Jj^aj J « ajwm^j b>j ^JLm 
^ ^jL5 jj ( vjtCwT ^cLHjtiS ^ 5 l^jIS cami^j ) wLS |» 3 m cJ> 

O tCw I L>u L 5 > ^Lh >^5 L^j fo Y *A j Lm ( i&_C 34^10 jC 3 Cam) ^ ,jJaj4MO ) uj^l^ls w l j» lj Aj 

30 ^ 3 J* W *■ "* ■**' I {*** ^ O^ 3 -/ - “® ^ I • A JbC A Ai M ^Aj^L^jl 4 Cfaw jj 

a£ A<XCi£ ^JIom jl IjOjI t (J^Ujto CAtwnJ jC <Xj ^.U SxaIsumO ^-j^)j«LmI jJ 03^ 

* ) Cm L ^^ >> r> Am a£ jjjl* 1 q ; > :» o ^1 ( o^> « 3J c < j c^L 

( jb* ^ O^^ J I jl j ti u |» K^»l jj Upjm jJ ^ j A lii'i id < CmI 

( O^ 9 ) ^Jr* ' O C( V ^*0 Aj *wi ^J^Lw I ^ A JiflUC j J Cj jiiS ‘txLlmj I 3 Am L 3 JmJ j^> 

M d 

• CUjA 

A-C>Lj ^ujj j_b ^3^ jl l^j^l^laMI aSj T^,A3^Lc< ^jlS^o CSLd l twi^l^laM I u+ C> c AjLjj 

3 CjuOvLA- iJHj 3 |»3 lio ^ kbCCau 3 ^3> jl |0it ^jl^j^l^Lwl objl^jkfcf < JM3M^o 

• Cam IaCm A CmC Ju lcij > ICjm jAA>L ^jp^AJKo ^yj JJ jldS* ^JIAm ^ I^j^IjLmJ 

wIm j I ^ftjkc jj iaJ-> Im aS A Jwa AAjJ v, a.Lc I jyCbC jA jj l\ »om j lc < tAam l 3 ^u Lu L> j«*> 

Q„ * ' » > jjIajIcmm Ca&^ 0 ^<^° ^ A JbC Aa 3 »Im CjuIj <mj^)^LmI jjljCX Aj loC-> Lj ^JLoo^jlMj 

cl>wl I3 jC 3 ccIajO; Lee ^gijus^ 1 a>acL> ccj ^L»Cj>Lj jcL>3 ^ImIa^a^3j^jL^oIojl>Im 

• ( TA ) • AjliiSj^jO jSxj ^>>>6 isljj <j**> 


Y^ 


J^'o* LI j-i& U. ~ *. > "L» — TA 

. v biT C.^>J 3 A Jm AC j> - Lw 

J MU J J 3>w Lm4 Im 3 ^ I^J Lam I A L 

A J Ul'sm I Aj3«j3-i"^ — A C_1S — (J-f L; — 

lj ic> Im 


:oy>*f 3 ,l>l - fid ^ -r 

J£f* OO 5 ^ - ^ ^ f b wiljk-»l 

! jl Otfttfl Ujtf£ ^ CmI yjltlltf jlf jl jtutf I J^Li* 0—1 Ail b 

b< " j^-Juj" uLi ft 4 * 1j*T^ b Pin — 1 

-*<*) r b *J**oV^*^ClavUs 
jj jAiijf l*> jJ/j '-^°* \^ '^*i c v>f^ N * * <»•" » 

* (1 *jb£Y^ w5)jl»ml *x*lj b 3 ( ^tb ^IjJ K.i —* ) 3 vS^* 

^gjju^u^jo wJai <£ o>-1 j^i»j j^y t< 4gljx tl b (Alidade) — Y 
Jjt) "iy^J ” I>»TaJ c*J vibo^lj jljb 3 ( T % jb£ ) **&& £*• J** 

j oUL " Js^L^IjjTaJ c» Ji ^T V U*^l*-* 

CrfL" lj J3I Ukii £ 1 j 44UX J3I* jl ,j**i ,4** j*» 

"jkAJjfj* " OxLljfj* J *>3 " fAJjbi fj* CfccL " I 3 fj^Ja >3 jJjl 

. 'Xj+jS'j* f** * 3 f“*“ 'r***Jr* v>f^ ^ 3 

, ^ XLS^ v 53l.n»i7ian»i fo 4^ fhA IjAiUc fj<4 

. " A^koi* 3 *-HR» “ CJU-b^^*A4l«-C^3i3*A jH^JU 

4 jja jT |»b 4 lf AjUx^ijb jf wamI ^bo^lj" 4 aJ ” IIrf (Vane)-T 

3^b 3 ij-Af 0^ a • **3* " ^ " lj 44*lj 3^ 3A3 CmI 

%jUi ) Ou-I 4,V*T j*i Juuj^j^ 4? jUjLj 4*0**3»* • 

• ( n J&r 

ciMil( 4 j^J ^j>Ij 3 «i 4 ^ii 1^uUfi^ b (Sight Hole) —f 

«4b< wbiT^j ^"vSjtfJbll* " J** Orf* J*i O 5 -**^ vSl* J 

4& 0 T 4b ^Ij3-3J ^1 oU j* • 4$ b iJ *-e j* b 30^^- 

•{TlJ^f 

Mater bo T r^ ^ ( f 1 ) -> jl * ^(Mater) 1 ****-* 


ybfcijl joo A^U*cJ^ (j'thi £<x* UjJljfl ) 

ybwjl( *£j | !* • ‘Aj^b ^l*«i ^Vjb ijrfl jl Ai^ * A^ J &4{ fr O l5 If**-; I 3 AjS 


CLIMATES 



MATER 













"a^o*" L ( fl ) ****** AjjS'J ojlji vSjd 3*^*^ 

fl o*-S( JS^A^jUJa^ ^." a **" ,>^3^3**-^ 

^ijjl^>ljlw^lJLMl sS*^*}* C*o-Jj J w^)jia«J ‘UjIjlj If *,j>-> 3 

Z Cfa* Ljujl^ ) 

AaL^A^^jU^Jj Oj^g4^A?Cwly5 Ia Joj b jv» Ijj Hold©!* — 9 

jlo —jtj v5^>f3^3 ^ 3^-9 3 ^3Jvi° wiljt-J »^—^ vS^ 3 4 ^ J**3 

AJjjtSu umiJ Aj aS Vi j-aAi > wt£ Sj jl CteJ g J. l, u < 


n 


4uijJo-a 4 ^ 1 j wi) < jfcuJ *ioiiLc 

• CkMil AfmUoj Jwtfj J)«m« j 

d£ Cwl j oix j djj^> jjAo t aa 1 > L Ring — Y 

j&jtijbjl j 4j-i J^»3 aibU wijt jkxi*^^Armilla Rotunda *j 

. (y**jU-y^ J& ) ^Pij 0 J* 5 * **3 c *“ # * ^ ** 

j* 3^1)3- ^•j*^ CdU - 1 iS**d*tjArmillaSuspensorafL a^aj^ — a 
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ASTROLABE, BRASS, ENGRAVED 

With the name of Shah Sultan Husajn , 1712 (1124 h.). British Museum. D. 15U in. (40-2 cm.) 
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, O—l £UjjI £jj L 3 
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L | Jp ^m j a 1 1 > j Jj ^k> jJ s ujI jtflju j J • CmIaJwi ^if 
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J Lw jj ^ u«i I ( jj IjS— 1 f j i Jgj^ ^y) jiyUo ^5j 
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Cmj j L lj ( f + <5 ) L Cm! Ij ( A® ^ 

^ 0 1 ta >&£ Cm I f = Jlj j ^ = »JJ I 3 f o = j» 3 £ L <J?J L*o Jb 6& ( jl»£ ) 

Cm I mjLJ { J^^» *StjL . J j &Aj ( £o ) !j^^ jCm^j^i^aS!^ 

: SIn C> { Y O (JSLi ) ^5 Q >ViO«>IO k—l^j ^ 

| It U ^1 jia— I i d« ^ JL> N>ft •> |» l> ySu g*x<j ti J 

«i> * 83 ^bi j*A aSCmI^^Ij 1 m!^C>Li b *4 J U jfcin 0 *' Cf* 

• L Cm I j-j> l^j I 4 j ^jT J lex I jJ jCammUjm 

fecs^oos^f = *>«)•« tf' foosji^ f 0 =f«t = o = fM= ^‘T = C 
| ss ui)l< f o = |i( Y = y< 1 = »-aJ!< to ss J< Yo o = j* H° — £ 0 =^* ^ = sJJI< f =j 
j* tfj L*y J Lb* I i Cm I i$ | o £ ^ J L* jjh io j 1 o ^ ^ L Cm I jj Ijj ^o> *£ 
l*L jl>jI uL.>4^ y& jjlj <ij>j jLLj MjXjb-iljj 

Juo CmI^ &4»^L> aJLo^> *St! J j ^>u j b Ij^ldjtflj lg duJK 

* ^ cmI j A^tf J* - JhU^ ( J*^ ) 

j*\j* ( jiC ) J L» j*A a£ Cm! J jIm I jl ^jSu Y o **jLm JSm 

aJL)IJ«a» JCojJJb |«Jj L 3^5 Jjj |> L tto A»J m Jm jijjjb ^ Lc AL» j* b 4 j ,j Jb ^ o^Y 4 
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**>**0 ) L I* I — Jj Co — — L Um < jJ < AJjX < 4JlL> 

« Cm I jiUS' | j jL 

^ClC L ^j i cCi^^ C^ ^j J JJKjI jjJ j^t—iil^Pauil^j^j LbAJ U> jJ 
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bjj^Yoojb(o*')t > oo T°o j) 1 ° ° fc4»jj£4jA»jJ 

4j£ ^ L > ..»>" » o±J *J& 1*4 ^j^ol^^jlj^Luc UmJam Jjiij Y't O t^>j 4^i 

• | *A^«i 4J> Ij« Y ° Aj ^ • Cm I 

f *# AjjbLko icUyt ^ K»u^ cil>j j Jp jk> 

^mAj^ L i^ U Yo C^IjYY® ^ Ad i^MJLi Lto C*ou>9 

.±jyL ±j±t l>j j** v c.^iL^.I^-0 ^ ^ ; L j — ^ 

) tfi*- ( ^ , ) 3r ^ (c) Yc5jt- (j) : L C^l ^4, ” Uj" 

jl^i )j> ^UT jl {Jf ^ ff ccL j^jUj J^|ilj5 ^ <l>cLjv . u—,1 

Wi(J) 153 1 — Yo ^ (j) L r \ r yo cT^ccj^ jc^? 
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• c *“* O^j ** J*\~ 3 (»bi j««bp 4i~jJ jU^I |»L .- .L. K 

roVjtwf te&e Ji5 jlTjU^ ^ 
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• o \ p » ».i.« qLj «Xfc.>vy^^kw. 1 e &SLc — f p jJSLl 


AjuL^J ^j^jJ t^jiaji » jJaj JlyuiA < < j^jJl&sL# 

jjju&llluuj « jj\l*jt+J ( j^jX < jLfi « £*fj «^Lm* « • 6Jm* 

* Cam UJwmi dUbwjJ ( £» Ij^mC ) L^jj Uy C >>i«*i 4 Jump ^ 


I I A 




^&-Li 5 4 U-jbXijb 


. A f NlLO jJ (jlSjb-M ^jtSui 3 Olj 1 1 < j rfu jO ^ viJ 1 

\j jLxj Jj34 ^Ajj IJ aSo** IujujjJ'JJ Jj ij^IjLmI ^Agj^jSLrf **>&*£> | jdk>lj ‘AJUjJa 
^UjgibL^jT J>* jl^A jj jLi 3 j f-j jl 3 AJjS v_jl*ujl dl3^Jj jiaJAj 

^Ui) . ‘Ajjlj L f c AjjI^I joTj b 

AjujI>* 3 fJ**jj !**>** ^ jjl»3Ja» jjL* Aj Aj>3j (j j» L > ijl>ujl j-ij^JL* Ij Aj^lj 

^ Jy>j Ij J I Jut A jj I J 3 J ( sXjT^aOuw JAj oLjjJ>j»l*J L ^jdM LuU W ^J jHamt I sU^M ^j 4 

L> ( c Aj,i 1 j) 3 |*jL^>- ) f ^ c A>i-* j 3 ^m J Jpt Ij jI*a* 3 

* 16 ® c a>a* 4 jjLI jj 

Aj Ay>3J L Ij AjJ IJ jSj 4 Li (34* I -Ll> ( O—^ ), AjJ I J £ IjLhi I <Aju 1 J J f X J*A 

* f . ■»-*£ ^.t n ) a ‘ > oa*J> J3JAJ jjj ^j-«i 

(fvjii) tUJUSyJtj*-) 

o*?*( J*+~* ) o **>>•» ^ o*»*i ^ a-. Ij ENo-y 6 a ^I j f j Ji J 

aJ^AJj J J Laj IL3 |Wm*S ^4 AjjlJ ^34 IjJj (53j a JjT um «A Aj JaUj Aj £j* j* 

cjIjIj«» jl£« (fy J££ ) vjJlSjj I ^(53^ ■£ v 0 jF»j 0 jG 0 j H VO 

f 4 jjl j*~Sjh l^wI Ja>(5jl3»lj L^jTvjL,KjjjL&£ • ( j ! tjju l^dMI Ji>jl ( jj*«j “AjS 

. jjjf (AjYjfjdjfjV’jYjt ) J»l*- ^ I*!?** 1 w ) 

( f A ) V 1 ^ -r 

^J ft A jifcjJ j^ 3 «oJ aS" v -1 6 a j4 1 j Aj I j A jj IJ ^34 1 jjj Aj O Ij I «!• ^ ilj 4 J® Uj 

. J*T^Ou-JAj"A 3 —V — f' — ^ f — T — T — ^ 

(jLli aS l^jjUj^ |**-jjA—' ojY—o jf—036--»if—Ait—t>3)—o£lAiAj^flAAjjlj^j^l 
-A O-Y O-^ O-^ 0-f O-t O-T 0-1 O oUj A3 X i \n kA\yu* Ib JJ4 j wJaJ jlo Ij 1 A> *AXtA4 
J>w»3 |>a.i>.»3j j* L^jT^jjlj uj c Ajj IJ I3JM l^jjtAjv.Ja^jloljl^ ° 

OD-OC-OB-OA "a^jJ^o ft ALij 

. JU3M J34X I3JLJI Jsl> Aj A «AjSj 3^£ wjla gj Ij IwAAi 

& I«Aj 4 jl^ 'l ILjua'.L 3 jjjAjl^-JI •-a-eu Ij f a iSjj j-> A r Q, ^ 

nf 










¥ 

3 A jJ I j ^4 j I UM t !>■ **J4 I »A a£ ( ^ J»>J I {J* 1 j j I Out ) **Jlt I «A I Jsl» 

^juJai jUS JjI^JIuAai J»jk» . fd£,j« f-3 >**^5^* FA/6A ,j*^ 

jl^iu A&T j jkjjbA I JI kXa Aj j 0 JLw A Jum^ iyun I 'jjL Aj 

jdUjf j IfcJ litjUfcj Cam* J i-9 Jo i 4jS^ jmSuU* l^-iT ^ 3 ^ fJb 1 j ^ 3 j-»J I a^ I tT u ^jSj Id* 

A>jJ • ( f ^ ) \ |» M * ^\ y*>y |Ao ^ f-kfj CumIj u*> * )Ao Aj Ij 

>JuoJ c aJ jjb^A^^jT vyh» CaAmaS ^ 5 >^jjA>j J < £U 3 d Cuilj C f n *A jOuu* 

j»y^>* &>*.£ jlfcj-MsxaJ ‘dji. aj ^T >_*> c**»*» (j5‘Aa-» A>j J 3j l^jJ i 

< dJyu* u Ixu ji ^ji LjC* f L^j L 3JI3J 4 >j A 3A A^ |ui Ijj Jj L lu« 4 j A Aj? 

A_* A-> 3 J L jJ L> . £yj JJbly> ( 1(f Ca£ L* ) Ja> ^jLa ( Jlo j Ja> A. ^ t V i j J 
1 a<a> 3 j I4* 1 j a> ( 3jj j0 a£ IfcjT cj Lflu^» 3 jITjLc jK* ^I^j 

. Ck*ilxIj 1*3-/ 3 |*3 jJ 3I jLSLfKj^Kl* < juIajjj? JJ 

!j |»j^) Jsl&j a jAj 3 a*aI*a jl^i Irf 3^3^^ 0*30 l) ^3-lju^ i m *** 

A Aj^j j* j ^1 jjX id lij AjJL» 3 id^&Xi ^ tfj Ijm j t£* jlfl ^ £ o iJSLl | ji^jj I A j# 3J A fl h t .i tf> j I 
Ad** j» 3 Jju JSLm j J A^Cam* I ^jit^jljUM <J^v» C A JulA A ^LmJ Iq£>Im* j^d v^J IS * JJy* 

Allnij IJ 4 a£ Aiidb^ Uj Lm. fy A Ami J IwJ JSLw {SSj J ^ jj lj« » um I 

AJjS |»^jju " i^IjSJIjJ^ " J*A Ij l^jT jK« wSLaK^ ^jlj ^j>yo iJ +>jJ I 

• Cum I 

^wLI^j Ij A^ ifr tX ft A jdtf (^3 j jO ^jlj ^3^ J»jJljuX jl 

dojlj Ajtc di> l>3 J Li Ta^ Cm ^4 B.’ | 3SL0 jtflxi I^Lfedoj L 3^3,** Itau ^Iftdoj 

{ J^Aj <^y> y>^jlau* I j *A 3 j3i ad Vii ^ 3 i AA lh > C»l>^Lo ^33 3 d> O3J A 

♦ 

Auu*i Ixil^i j Lc,jl^j 3CI>»*• I3J1 |>3>u j | t ^ >w i \V > * i»Ij 

cUJUm L v jU^*A ( 5j3^«l ( j«3>w JjLj ^jAj aJ Cam* IIwAjAJKC3 ) ^3-Lu 3 

Cam* I LL j** L>wm* l^jT jl S A a m^ Ij J-* 1 >w* ^jgl J i i > jUjLiM, \-SLa tty c* l*n.><MA 

Jr*^ ^ *Aj3* 3Cam* UtAj^ uj^IjSJIjytf vytiS J*A |^jT C*A^ 

Cuwj aScam* 1^93^0ICmc s r iJl3SJIj3^ wLSj 1 ^ 5 U^JLd ^ ^ JSLi ( c* I jy^>l 


Jji. I J0 T^C-I jCJIu-l; , 






^ O^J1 *y* Xj ^wl • wbf *ll> 

c AjLu y ,JJ JJl> aSUL JbM 1 $_xj Ixm <Jl*£ j ^tTjLutf Jl-*j jAjui 1>w»4u Jjij* 
0*3 v^Lub c <Jjbu*/ uSu ^IjJlC 4* fjJKj ^*JLc jJ lj Jy>fb jJj£ 

j! objiu j 4 uu*l>wi jlluulj oLJUa* jl Juu . J94J 

obni^o J jA J^Sj^Ixl* J^»i5 j^ lj ^j*>j-H<XlC oLum l>atw»^jLu« I 

• Ad UU rf \j iSjlj L^y* I fcV^C ^ Kj burf O I mV J . rK * L 4gj^jib r 

1- Answer book of astronomy by Lain Nicolson 
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{ al-Aqrab ) , Sagittarius (a/-Qau. : t,Jbo^v', or ar-Ramt ), Capricorn ( al-Jady ), 
riiiT^AAtAt-f ‘the bucket’, oi Srikib a1-Mu), and Pisces {al- IIut o r as-Samah- 
tant). Eacli sign, furthermore, is subdivided, there being on a ‘complete’ astro!..! 
{tamin') thirty subdivisions to a sign, on a bipartite fifteen, a tripartite ten, and so 
each subdivision consisting of one, two, three, and so on degrees. The names ot ii. 
signs arc found on die rim of die zodiac, diose of the fixed stars on the pointers indica; 
Lng them. 
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W *nd Jd 4fS 


Fie. 849. Showing the positions of the thirtv-seven astrolabe stars mentioned 
in 'Abd ar-Rahmln as-Sufi's Book of the Fixed Stars (970 (360 H.)). 


_ jl^JUuau— wIaJU jljjjlij-flw ) jaJ 

iSj'j <jy° jj Ojtei ^Ae ( o'** 1 *** 

jl^all- LcjU'Ui .Ueial ) wjliLi^LI^ J-L lj jj 

*. ^ »- ■ «> ( g***/ 

jj 3 Jl- j>» Schjellerupi*^ 

v laS 

(Description des e'Toiles Fixes, Composee par 
L'astronome iiersan Abo-al-Rahman al- Sufi) 

!**.» pLi Oyyj o* [ •*/ 'Sjyijji* *=* 4- » J 1 * 

JL jj 0 l^t Jjj»> •*<*-* >-»> jkS sSj'j'sjb* 0 * 1 — 1 

. 4*»-lyc»l ^.V. - 4j ^U. |ki* l f '-»*•> j jiff I tfi I 
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• j*j oLjlu du ^Lw>I U^T fr Ajla.i 

oi#i» aJw*-#I vi>^ A-DeclinatiorK*|>»*l ) 

. jl djLi j>> c 4^jlj 

^j^Right Ascensiori>j T ** o-.ia—*lj &\ jlftajl —Y 

• *—£*!• f>^R . A^-"** 

jl Ob* d jib ^IL jd A^j^ISjLm olgjwi j j S il j» 1C j»LI 

^1^1 dSwilly Hartner«JLj 

i J)m dix>^L bjJNi ( &° J£i ) wl> j fJb \j 

ij l?j Luw Ja«) L** l^Ujbu^Y o Jxjdto U<J|»y jfcj *bAdJj a» 

» dJb Jj«jLu I ji tj 

jtl^jjl jL ^jj1^* iSL>iSiT j«itf djlj £jJ* a 5 T La 

JrfO^u ^Jrfi C^“ ** lj ******* -btt-i ^1 «l£ jtu 

* *>}&'* *4^ Irf jAi^ Oj>P4d tj 

OO^Wi* **>- ****** l^S^j^li^fcjjLrfj^AUA^rf « O'*#****? j** o* **S^ + * >o T 











































































J U sa JLi aL u ^ljixw. 1 1 f g A >C>g A ill |ijw^)'< I^m ^J jiauw I j J j^b a£ j>jt 

■" *-• i A tiw jjis Li j j Lmj IjJs jCJ ^ j Cij l^a LaS" Cm I 

J u I i^j 11 Vflfj ^ itoJSj I ^ jy > j J v ^>mI • ( T'T ) 

f J^jj Ay I^m^IjIsam Ijjj lj Cm I jj Ium L jj Ijj I f A jy jJ< J4 m»^UaL41w |» Laj 

W I J ( ^ ) T ^ (J LtfUj) C A U> Lm by j«I C A MJ I CJj liu Lft.jJ. CjUmA A . J M ^t&Aj I 

jj 4 Cam I A Cm AJC3J l^jT ^Jj j J a£ Cam I ( ) <jb*M ) 0 ^ yjlj-fl 

I lrW>9 jjj IjOjI 4 (jldUriL c Aj y Lc*T^Ja£ A y Jjj* ,jj I jj aS’^.UWi 

jMJlS a Lu LoJ CmJsa Li jj Uj j C 3A JC Jj I CfrjSL j (Jici* jj bwi K ^ IS Ay aSa Cjy jL>U A Li 

• Cm b Jm A JjjT ^Lm b ^l^jl ^ jji Aj 

\Sj Lj J ^.‘U wiS £ 1$m ^JjJsuw I c A-C ja>w» Lb j J a£ J 3 C Ad L) t ^J^aJ jjj I jj> T j C 

|%j2> 0 T ^AOmjLw j Cam I jSm J ^ 5 I j-» I C&U A^ JyC^« AAj J A .‘ ‘J .‘^ ‘ r c A^dUtf 

J^»3* & Aju^j 5 cC C Ldug yj^yaAjj\^u A»ft^ jJjLcamI JfrtJUj So Ci Jj Uj Lm >3 jAjJjM L 

. ^y»y <jjlc$£j ^jT j^^jL **jy aScamI Ljj jj 
Ajm^ A iX c A>oiu3 Jj Lb c A^j IJ tCi.in tf>AJj5ljj aSLam <^Jj a5 CuI^j ^bL jy AdLtfl 

C*£ L (^5 IAAjjAC c£j*> Ca^-> Zodia C'“—^ l^J j-d Ia&IsCo ^ - > |a L Au a5 J 3 C 1 ^0 A Jy J 
< J^jj \i IjjJ>J I < ILjmJ t t Cm ^ ] < aJL CmJ t t jj l^jAjJ I < WjAaJ I < ^ 3 jjj I ^5 l^j 2 ) U 

j I X jA • Cam I A L ^ Y C A Cju Uc Cam )a Aw AJC^J ^ C >J Ij jJ jJ I i C^>J I < I 

j I wSLj J-& a5 CiIaCm j»,AM*a’j ^1 Au>j C»II> 9 p Ay Aj^JLC CiS>> Iw9 ^L>Cju^> j J LbAj l> 

* Cam 1a Lb j J jjj ^ C A Cju Lc Ia 4 >j J 

. mj iljkw I C A , *> jy ^ A xl I ^ lj jlco 3 Us^mJ I !j j 1 Co — I 3 JUM1 Ja> f 

( v — ^J 1 ) c < 4 « j OmI c a/ JSLi ^^JL^acc jmij Jli jj 

Jrf* 11 * o It,1 (jM Ijj lc* • Jj 1J J 1 Cm I mjjC> MjJakd b a£ Cam 1J Um t^Jad j* & aJLu 

JjL^ u aiwl.C4J3?^ ( Am ill A_Jd ) J J lj <$'**•* 

jj v h*T (5 j >hCu iubJx> J lj > ^4j ( j*»jJI •>* ) jjj b^Lij jCj 

• '-““ * 4A “ jJ^>A* **j$ (JJj Ijj-i I Jai' j „ i ' ! ■> » » j 1 Cam«*I jCiaj 

« j 1 -A— jL*-C- Aii C Aw flS Cm. I A CC A ilCjw ( J ) b< 1^-JbU p L V»w^J^Luwl _ ) 

* c5^ * < o^ T • Sir* * jytjir^ < ^ < jIj^ * ci^Jjl 1 

, -v cXm 1 < 


1 T<i 












I J» It) J j QgjoJ ^ lj j lj> i Jj 1 a Juh A JjmS J£w j t) &S ^ lAjj IJ Am 

AAjT C>ik J Am liy iJ£m ^>j U* 3 J Am j US’ Cam I ^ J> J Jj j I J* 

yj^i>< iht^lj J jul»Kl 3 Aum I JaSu Cm b tj J Um uJa> aScam I^jaJI> j J ^jm I 3 « Cam t 
Ca»Cj JjjSj* C A jS t ij* La> I dS Cam lcJl> j^lji) . fjA j%mj ^IL Am ^j,amL jl lj 

i j>j l> 3 ^ La i jJL>l J *A^j IJ Am Jm Jmj < AjS jtyd 3 A <AC ^km (jAjkg j Lj 

u^l^kw A yu i^ii jjJj< Cam Ijrfl> jljl») ^jj I3J jI^S m jA ^ Lu A ^Aj 

jI^Aa^j^aaa Ijk Cm* II3AM I c A^j IJ Jx> *A3 m^a jfcM j <53 j j JaS | j k . > ^jjJ31 

v ^ljia-ll> 3 k> ^ JCjLmU^AmImj^-LI t I 3 AM I *&jj IJ fwMJ 3 p £ Um ( 3 ^ b JJl£ 
^Um jl JJU « t-jLiS^J I J J t- 1^1 IjiaM I cSm ^ 3 ^jMj^j (jl^j -UL>J ,JJ • (M 13 , JjM Jl& ijj>> 
^ L I^M I j J^» O 1 am 1 >M jM L 3 ||j t^J L>Om I jJLA ^j-La ( T 4 ) b 

^(3^1 c AjJj £ Lm 4 m*jLl> aS JjS Al>3j Jm 1 m AmSj Um Lam? • f L*m 1 ^jT 

ujhm Ia AA j LbAj I Jm I 3 J Um I * A mJU Jm L Ami Im Lxu 1 A AC j I j“n^ L 3 jjuImm ^m ^IjUm I 
)M I^J IM ^IjUm I «mSm ^ I3AM I C A^J IA j I jJU > 5 "! JmA < JJ3C |*AMjJ 13AJUM L>V« j"> utj.l U 3 jMlaS 

1 / T Tj ^ ^ a ,i,mii U» L jm Ijm Aj L wm^IjUm I ^jm I j Um I Im < J3C jO* ^JLa££ L 

f 4 

• Cam I A Jm A AIA sm US’ ^m 1 J A aS* Cam I ^ 1 ^ !■»... { ^Ajj IA j I jiSjjj jj l^j 

jm Uma ^LIS ( )jjlj Am mi^IjUk I fr AJKflbO jib l $ 3 j Jmi A AIA yAjli 

c A^j 1 J3 I 3 " >. n I Jx> (3jSu J 3 ^ IU^mJ j I Jm |« ImAm ^Sm t£ JmIaCm p *mj jSu jSm j I3A 3 

( ) *®jUm aS* Cam I ^aam^jAm ^ 0 T a 5 Cam I ^5 mV> J \j» I j j I Jm p A JuuUm aJ ^3^1 

(t—JlaA) j-i,L Ajj^S"jlji ajm^aSUx t ASLc ^ 3 j aJ ( Antares ) L 

. J jS £jSj& U-iJJ J A Jj IJ ^jM I Jx> (33 J '^L IS Jm L 

• f t 3 ^^® f ** ^Ua^mJIjaIj — jjlsJ^Ij — I 3 AMI J|*mj 

• £y — f < a^Ixi — t * £y — T « 

Jij** jf+'jr' c AAj^L>A^ Cam I ^T J& ^ IU« J 3 ^*^ 43^3-^^ — J3 1 

• Cam U Cm A JIJ jLj ^<A I3 ^Lma ^ 1 >m jj Aj t? Am $ijjl Jj)^S 

l^l^lj (^ Jit) Ij ^ 3 T|AA^j3fcC J»>3j < jf&*y£y— fs* 

^ b OD jORk> j 0 J >**^ 3 ^ T 4 V U lj 

ilSLjJ b b^-l ft ^lj Am {+&^.UcJ OA t3iji TV j TT 

B ft Akii jl . ( j jS" ^.Ucjl p*j 3 a^-jj Yt b **jb o ** 1 ^ (?°* D j E 
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• Cam I L OZj^**** 3 Cam I jCa^-La* f £ L OB jI«AAa *J 3 ^ 
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Ci Lc L< CI>|i»*8j I3JC 1 Jsl> (Jjjj Jjp *X£l}> jj*S B-XI -WV“A Jj^Jm t ^ 

jj &j 3 Jm JJfc 1 3^ d^jij jl jCi Li jj ^jj 3 ^3ji djjlj ^Li jluuijO j3j 
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190. Persian quadrant, 1781/2 a.d. 





O^ L> **>> 3 a^\j j\ji 
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J jS jmuuu Jyj jlo J J Lj Lw I ^ l^j ^IjIsm I |0 Ij &j j^j Ijj Lwj IS” J y bS* j J 

( tAYT Jb* ) 

Cosmografo de hacer carias V Fabricar Instrunen 
tos para le Navegacion de la contra dese villa 
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JL \o< (fiAfY Jl- ) jj^Boke of IdrographywbJ j a s 

. Ajj^j j J A jUj*J ii J Jtye* Oju 

n Pedro de Medina,s Regimiento de Navegacion 11 

JjJ wU* wiljJa^l *AjLjJ ” OJL»* f WfJ f li Aj ij lf jK.i. lk o 
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AAJ ) j jwijS L ijljw c Aju^J 

^ Jj l# A^ilj I c A1miJ 

AAi Y 03 ''^ ^ 1^-j ^l^lau* I c Aj«uJ 

AAX Y' lfr <U tjJ J^.1 j (5 I^J ^JsLuift ( jJLmI ^L j ^ lfr«t^IjJL w I j h t mu &lwA 

Mariner,s Astrolabe Royal Scotish Museum 
Edinborgh. 
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l Jsk> <tS *wm« 1 ' L> y ^j»i t«J T fyl* ‘»jy TA/£)o 

• J-iL gjl* T T t ) T1 iSi> *A<U g>l* •!• ^ T iSju ■*■*■*' 

Tfo 









)°r 

j j — ijt l^l^l) pL &S fYT/fo e «^L-i 

( >J **-4 Ji) ) jtj ( u^y ) tA -^ o J >< jS^ ‘•J* - 

jljL • *ij aS >xaj j* jj fY j®^ ^ * | 

^jl?j ho l5t* • Cm) 1 J«m J TY J>j* b ( ^ ) YY j 1 ^ A ^ iliT 

j«a U aLl^ j I Juj L J 6 Xw n^ Lh cS b ^ yfi * * *■ *< ^5jj 

Yf) • ^ \to° c *jr 






. 0 JjJ r> L ^YT/^O c djU-i {m ySs- ) of JS-i 

oik^o L l*L jl a£ ( ) ^^kJcu-^ 

Aj-jJ d&T Lc*m U 4 ^ «^ > ix>» ]o l»J jl a£ Cm. I ^Jsu-1 . CU—I dJ Am^Lu £ j 1 

jJ ( ) *t+JS Am'AJ^ C-JJ ^15l»> Jdl>J jl jjSLJ C^m* 1 ^jT 

. c1m-I c 0-2 ^ l*X^I j Ajl^rb jL~w aS Jyi aj>-^; <j£i£ Jx>* ^ ; J T JauMM* 
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WA Jli 

• f AY/A jli^«xjjb ^Ixwl c^ 

4 v j c»^k<M< I C«t»^ ^«) lj ^ ^4 J L> j 1^ >m > 4 Am <u > L- ^Ly*« | Y A> j A aS" 

j CmwI 4 Jut iuL> To aS J«y AJuL | ^~<u—|Jb O jj> j.f"««t I Jdlli L>^ 2 Cu I 

. c*J a=^Ua £ ill,l 0 T j\ J& jtJ " UJL. 
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|fr.J^;X U V tSc - , ^>“ l '0 AjJ ‘\>rnY/fA 
. c*J f«l a f X — n — Tf iS 1 ;* f 

oijfljiJiLU o5 S« j^L'Ac-i *-f ^ *-t <j~£ Jl*a^* **ry 

.y.««=> 0 T *5 . X -...U A^A^i/ ^^'4^,1 ^ j> 4^ 0 LiJ 3 |.l>o' 

. luwI (k-l jjU ^ ^U- jl ,3-^ j>> 

jL^il L 45 40^155 gjU \ \ j J'-^' jij v^*"’ O*’ 

Jj' jij U ^ ^ p^“ 'j s> T1 /' ( *=~' JJJ ' ° ^ ^^ ^ 

l > l>ol t -;tj I (ti-»UBl 5 ( j.U' ^ 'j v^A’-'* zJ° r- '-— • a * j » 5 * 0 ^““ ^ ■*>* 








)o<\ JLl 


'T'^fjJU *A jym £ o fa /&T * A | / > ^ 

• Cowl &.*_>- L»» ^ ^ ^ o JL* j*i ftS t»J T 

0* 

cjI^ « ^<iiJ|i^JLp *ojy* )^o JL*<u>t* 

ji£* * ,K*- 0 T (J^^ > ‘ J** J^* - *** CaJJ J 

. C—J 6JL£ 


TfY 






1 ) o 

.itfiTTA Ojy>^ 6tM '‘j 1 ^ u-^ 

. »±z 4i»L \ f’X \ JL. jj ojy*^ ^ o- 1 ^ ‘ 4 j->* 

. o—i <^1^5 gjL pA j Ij J^ ■*■*■* ^ -^*" 


Tf A 
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j£* jo jjJ fjl* ‘tjy YTf/fo ‘4jU 4- ^\j. 

" — 1 f^j f IfTc* ^ ^ IjljICw I 0X« A* « > Lt 4«ii 40 ^ YYY4j !• 

Jj~.< V« j ‘■"■j-* f ^ *-< 3 £xr“ ( ./*■“ ) “**•* V°J 4 - ! ?'j J V ^ j' ^ 


1 6Jui djU ^ 


• *A< * 


K I* 


TAo 



















nr 


^ Ja»A^ v_^jla»t c^ )*-tjj '~*)j > ' j f L: 

&>J J c 4-^jlj L ^Ll»* A^ CL«yuut O I^Jl. 1 It-iLtfu ^ t^^l^Luwl Clm*^ » CU«wt ^5 J^Lrfyo 

t 9 

t Cw i (Jy ■ V - *> J ly* Ij >li j j ILjmJ lyy ^ Jut Cuu I 6 iXw A >1^ 5 


T 61 






1 If J£i 

‘ 0 >^" 

• ^ TA® cu»L« g-*l ^A/T& u^“^< t-’iljli-.J 
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oU' ‘*jy f UY ITT Jii 

Yfaa 3 


I y^ljLol ijUj&U jl • (i/!^ 1 ) **■**» J< I 


Tf* 



























jbT ^ 1< jy Yf oo c djL-i ^ YY^ **jL-£ ^ I «> 

f ^Y **« l* j^LM 6 b ,'^ j J+.&- jA*>> • c^-» 1 -I? > »• ^Ll 


YfY 
















1 TY J *- 1 




— 


» " »- .. . . . ■ ■■■■ ' ' 
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Jka»j? jljtM jo iS^CteI t | ^Y ) — Y 

A*£jj«jLtf b • CmI ^T ^jiyjfc AjliuLo 4$* 

J>OY • OiJ A#iteT V » A # p vjljb w^ljkJ £*)•( ^SlUl^ i 4Ai 

jjb* wUii utioJ^^U^ |»b )$y ^Tl*jbU 

lj jjfo* vsU^m " L#j IjI^jTJ^S^ s-ilj^ulj jl|jJ! 

• jrf^Gu ^T CiJ^ jj • c^kj^ ^jJL« AA^ijjox L*L 

jUJ 4 JJI 

j A^lj J*T jC*ij|*A Jji* <J#kiL *4 liiXftljM 4y Ly j 
jrfb#, 44 ^ ( 1Ato — 166f ) o k - J 1 ^ c 3 ^ vSo>»** jtU 

* ( f ) *jl* b HV6 

if CttJ c*^-> ^Ijl orf^jV J 0 ** £y 4 0* J O'** A>* W*3 

<Sj4 j^U ^ili» OjyoAy ,*># 

jJbjl^jl^u ^b^j5 Oil^vsljlj J 

• C***» J I c ttJ ^ t> w^ljku*I« Chii lj«ali<Ij^j Idw^yit-Jx ^ Cam 1 

, 1 nfN # ) ^Tci^^Uok Yl^ 4 *' 

Aj.Li- yy f b ^jj ( i,sj}lrf« ) ^-*vS>xa ^) JL < ida^LdJ ( jUl* 

^Ijlj. 44*4 jj ^kaj^ Ojj-oA^ wih> UJT'ajU* ( £»lj j*u ) o—1 

CiULjLI*Lj (J i ! o> -k> Js^la^i AJ^4^>L fY J to vj ljlj* <$ 1^ *S Um Aji \ilS&jLo6*» 
( f I ) 4 ****> ^5jy • CbykjjJ f^l*o lj g»^M CfcXL " Lo*o olftj \ J 

T*f f b 3 4J^ 4i*£Uf Cv*kJL» ijljXiil jjl^J K S L n J J a£ i 5 jS'jaJlax£« 

iiu vj“ y H H^ S «k>k> — C^k j j^l 

TT vS^ ^b^a Jj-fti jiA lj V-- J il) Jjk Cwl Wiil^k-il ^1 jj aS 

A** V>?b " f bArf ( oLjU ) J J 

. ^kjj^T JfcXAj ^l^jbS jj ^l^jlyjj J»y <jM ^ 

4X>L> ^Liljil UL«j 5^ 4f" 0 VT 3 jJJ*f jllw !u 

j j\jt\ 4 w^IjUm) ^ 4jiU J 

iS ^IjUiiljl^ j Aiki^U* J4^j$ 4 ^Lk> 3 ^k \j 


YYo 










4 J»*Ay l^lwbS' g*A j* Ajtiubi 

V J*L* j ciiK^ J^ o^> op^l***^ 0 l^-> 0 U**£ih 

jLT^ V-U- i0 i>L J&> t jj l^os aS 

oio Jjl^Jjl^ y^>*y I4JT js>L jj3 j^iU j i^itiV uL>j .\\i...a 

I AJ UJ^y ■■ l i C i tfj AJXj J &Ay l^jT aS ^Lyj j CaIj 1 » j 

j f*b c Al>* ob-ilrfj s-ibi" jl jU->JLe Ay CmIJ^ja ( Vtf J& ) 

jiyb ^InAAU^AjLij CteJJy* JL f OO AyJ^yja A^^l^l ^jaJxO^ft j y»i 

jl^i jKaAjI^I jJ j yl> ^jLj **-!?* a£ jl 

« Cam lajlj 

jUjljylj oilT L ia>^^v>! , J' A 

. Jjl^yyu |*i« j* (jw*®** J3*"* 1 * yf°*°** 

3 « j» 3 »w v'iVj'j (Quadrant) ♦ v ^*- 1 * j#** 1 ***" j j 

aJ aj*,a 3 • Jyli * */ * *-*«*“ tf** - &SJ J* 

l/i£iS l y *>00*^C - 3 3 j>l* tJ , .J* li O*' i,id ‘ , *"*' i 

AJJjt&Oui'* A*a£ ( Vf^) *jl*“ 0“^* ** aScm.I^I Jl»* t^l*' ^ j'***' 

,j—(JC- (•*->*-< b 0 **j «j i ^3 i '^j > J3 ,xi ^ ( £ i* ) j* <J#* 

jl oli ) Ij a*ija (*^ ** A*«*1*W3 

! CvkI^I a j&i jitij 

j’ **“* ** ** AiuS U ( ji»Jlolj)AJ^(i-Ow 
• | l <i , *\rttf» W- T ,>1*' O^AijL jlA 3 il^ (*b 3 «l£ 3 -^ ft Aj **}L> j£*-> 

^libay^ 

^1 LiLm ilj^ a Juki AjJmI jj? {j^y lojAy ja^Li^aj^o jj aS’ ^. 1 11>^ 1 a CA j^„“"‘ 1 ^‘ ‘ 

O^u*# jlf AjJ 0*1. tTo 'ajI^ L jT £Jai Aj 

• Am i^j o J j l^iM ^jl»4aj %JCi jL Jijuio.fv ^jL^Lm jla^ObM 

0<^Lk jlH |j 4 tw 1 jl LaJ Cw 1 J^b LmA>( 4>jii yj l> 

• Ca — i?tS^-JL jj aS^yjl ji jyc~** ^ 

0 Tj cu>vjT jl*jL |*UJ JL ^ ^>^- 

• >-i jfi^-y ai -> 9 J ^ y 3 ^‘J'^ ^ L^Jb tj 









































jy—o <xj " o—l i5.u J* l) v>^ J o**^ <5j^* c fj^ 

•( ^y*AinA ) "o-U^L l Jv jT ( J^^JIJcUJLiio ) Cm ^ > ^Uj jc ^ ^cJloLx 

jjjjw a£ djyi jjObiJ |*^-Lc jc iSjfi-t^ v5j^* 3^-c £ 

*Aj£ <jJ utxwij3 c*-l o^Ih^ 

# 

^j^jJljLrf ■»;»..» ,» i|»jI»al{jT ifrAijL j»b4jla»t« 

4jAl* ‘tjy> *S *«A-i 4i»L o^lijoyS 1 b ^jlj ^ye 

4 xi 4 *>U ojJj.w jO |^ 5 >l jjljUnAj £JI Jxwy A^ctwI^U^ jl ^ Y? 1 ) J^*“ 


1 

b c )7 4 r ( QUADRANT ) -* 

Jiljb J&i 4 $ J^" ^ s iii»( 1 s 4 r*li i *“>4 

c*-J 4 j 4 ^b> 5 j c 4 J-l jl 3 *^'*> 4 - 4 *»b >J^ 3 V 3 ^ j* 

^Jjjj () ry JS-1 ) owl4j-lo ( .jl^-X i jl cS -3» o T ^Li £4 3 

^Jj (•!>>■ I jjlS'jb- tflj- «* '^~ l o'>*3 T 1^3**-3 oOj 

Ja-y Jfe £*oy ,j3±i ) (jT (»L_ J&4j Jifbui 3 * 1*3 

£ 3 ^ Ciiljjl/ f»L L Ij J*L« jl J— 

J«£J£i Si ^Ijb 4 $ ^•'j' 4 '/ 0^3’ . c«l 4 J^ fL^i-fjS-wL a>U Jj jl 4 ^ 4.4b 

>i> 0 ^SiJO^ 4 j&~lj-o *ScmI Sj^jji 4 ^i 4 i>L ^<43 L 3 

. c-U^^oT^ cwl ( ^il^YAI ) ^i|U‘ 14 - Ja «‘ 4 ' iii 

|t«*j Jsjla> Ja» 4j Ja» giw ( wmaoJI^j ) CuljjljJ < 5 i> fl*** 

4i£b$ jjT ^ ( ^*3^*^) 3 ( ^y#* ) >»« 4 >A« 3 Aifej-i f*~*J 4 ^>jJ 4 j^T«4,x£ 

^3-i*-jbi* Ji> 3<j»y#* j-jls-j j-jlao c 4 ^fUi 4 * ^^34^ 

*;*ib*o~l ( 0 7 J lai-4jyersino(=:l-.Coscvcrj3 

« Cm 1 A Cm* 1 


£jj ) |>b4j jL < J^,yl 3^,^0380 C*j Ij >4 I3S £>3^ uUl»Wj 4 " i>3-«l 
(j*“J^O^j^ 3 c *“'iy ^ >4 *“ 4 i»b | _,T^ 3 i 3 J j& *S( ) jifj 3 ( yuavJI 

0 3» j4 4jJ3«jn3 U03>* J* 4 ^ k'3» ,J&> 

. cmUjjSw ^IjjjjLi ^T c *jlii«rl jjy,3 ^Ll jSJ -4-i J*«i< 


• -4-i- O j3 ^ ( '-7^iS**y‘ ) 1 

TYf 


cjjb j|> j aS J JO T JUmm 1 Cj lj« jwuIjClj£ **j bj^ 

^Ijb A$ CamI( jkJUJ Iyj ) f\j*4 ^jTjl Si . CCiyiJ mxL Wits 
Am J Jy^iiyb jC i <—i^IjLmI ‘■^f J* ^ Cl 

\)bj^^bj^bJliu( vf A#JS' oW 9 vX>*b^v3**«! ) t5jS*->3 ( ) fb 

I C Cj£ jJc I^jT jl ^*b J-*C ^1 j J Cam L*y J CjLcyiJ CuljClj£ 

jjlau*) A«ltf Aj*Jy ^yjX CiLJ b J Jx> Ay 3 Cam! C£>j« & <j^»b J ^ 

fr A jja J J ilfc» a£ Cam 1 ^jJx ^CoX*! 4_U ICjX Cu Ij C IjS ( v> l>l d > Jfrl I CmJ I 4 j ^S^Ja> 

CuljCl/ 3 Cyi^o tij b ££ j J YY ^jL* CxC a£ Cam 1 CjjicST |»jJx ^jb 

»Cam1 A Cm < y> Im { ^ C^AA^f Y ) \£y*Jb 1 T JL jC A$* Cam! JamJ l^A<Ai>1b>>L 

• jl AJyjl^A CjLcm A a m 1a^ g^jI mA^jA^LI p Ajj« jC & ^lACwljAlj^ 

• , - 4 *b^^SJC ( '*** * ) f b aS Culjdjf ! cl) l 

15I44b JaM jAJM A a» Im JL jA ^jil^fl Culj clj£ • u 

| C ii *|> m^) jbj Cam UCm 4mm jj ^jj djuLi j _ A 1 mm U j$ —. 1^ t^J£ — Arf>l 

• cCL^jo j[ \j*y*+* ) CiL mL* 
Caj^SLc ImjJ L j 64 pJb aJ a> I S Cam I ( Djj _ jift L j * 4 m>Im ^CCA Cu Ij C 1 j£ J ^ 

tf^L-AX A&T ^ Ijj i^J b m* 4 frJ I j£by*t ^5 LbL *ACj u £ Ocbx Cam I A Cm Amm^a ^jT ^ jj 
< 5 b-Lcjl v j*^uuCamIca>Im £jjb j$C £jCj Culjdj^ ^1 AJ Um ha " ^ CJubjC Ij ^jbj 
< s -ama ^ i jlcju S^ jl IjjT Ij jjj 3 jl£T 3 <5CiA 

Yf b ( (5jbbS ) jA S ( tijl&S ) f o Am Ij jjj jCjjlj^jO JU-fi ^ C^JM jl 

f j ,i A1 1 ( Jb ^ r 1 ) f , ° bJbjr A 3 ( Jb ) ^ o4 ^» ( £j[*\S ) jA ( J * A^M jCAm ! ( 3 jj^»l 

1 Cam Ia Cm 

« ACJjL ^ L jj Ju j^yjb ^jjOu ^jCSljACuljdjf ! C 
A^Cam IC13 Uj-o Culjdj^ CCXY « ACJjL |A b ^j Cm 3 ^jb ^jjCj v jM^JYjl CuljdjJ ! Jb 

• CmL jO ACJjLjCAu jJiiJ 

.^b*T uSl4ixL -f 

jb^Loli^iL-fci^^CiTbjO-il ^*»L j L’ 

. * * bA w jl jt l h^o f lj»l ^Ui 


TYY 


. jj Ij jl O^* i' ;; *“l CCajS 'C' \ 








*' - 


<3 [/M Li W ) L ~» 


irv jSi 


^hjToxL St! jj 4 **j£ b JJ** Ajbi^iji* 

3 c*iy#* xSj* ^Li *>>> U^hcL £l>J,jl*i jj ijitrrfl <jN* J J Wj i u - ^ 
jiniii^Lbdj^ij a A j^j*(iV* f S>'^^ ^iiuj jum> kiijjy<u u> Ljj<5 

ajU*m 1 ^ jiilTj ol|jljjhM^So a£L ci#IjJb l^Aj• uwi^ 

• j jb jj J < 5 b & AjjX jj b Wa 4 •i^jA j^jP 

jib r^ <Xt |jj 4 ^ Ajliubo jl A$ j^biT CkfiL ^1 

(ilfJL Af J^ju* aJ AJm Ajlj Ja>> jl j AiXm Ay>L A^iij j ^«y> jl f u«l 

OlCLi{ )fV J$[w | 0**J A^y U tf C jljjA L j * a £ jkdA^UMIj^A jooo ^1 

Aa>L ( jltii J» tib U* ) ^o jI«Aa b | I Ja>> ) jlA jl J* jlAjlH w l ^tjj 

umLu l»*>uf L ‘A^iirf) jtj j jUi oxL ^»jla ^ ^IjbUAi 

aJ^I V ^Af » A A Iw mKi 'lyj^yfi ^(j jA Ij Yf ^jlj0u I j^A Om A^Cm lj IaaJL# j 
IaSjj bjI^A^jAA^j jNj^J JrfAfi (jj^A %»i A • AAA 

'Jil'iuyjb a£ Cam) ^Uj u iU a t JJbJ^jO ,jlij Aj Ij jS^J C*4-> j 

Ja# *Aj*a AjlLbi A? AAmi yAj (jj^^A*C«J^jl^T | ^ld^i Utyb jltyyJul^j/U 

tfjb^U^jL^CAAS Chadenat °*b» • bu*l aa-ajuu^T 



! jl Cjujlyf L 

Wf« JL* J*3 JLjwT ^ AS^yj^ ^ylyJtyt C*cL '• <JJ1 

• CamUcm Aju^Li ACm" lj il&ub Ay JyCyi 4 jj^ol ^UmjC* cLm 1 jcJIj 

* AJJjLfL jjCy J gyjb 03*4 * <4*31$ C*xL • am 

dS UAwlj^l 4>y amJI>« ( V* S ) ^ M Jf' )AfA JL* Cx>L# ^iUT ^biT Ui£ L* • ^ 

j; jIjju AjtiuL« a£ cam I ^I jfc ii^ tf A ^ jJjC* bMjjijj Jj>j« ^biT ^l^jxL J***h 

! 4* jlfcU jjiUJT ^l^JJsL ^J^JU • Cam) ACjjL f b lrfj£4jb jjCp Ifcjjjl 

-owl pjb oja-^ camI (Erasmus Haber Mehl) 

■ Cam! jyjb j AJjjLi j» b CjU j J jA a£< ^ylyjbyl Ca£ 1m Y • 

Carl j C • G J ^4 ^ cam I uac y ^ j^biT ucL * a 

• ^ly^ ^l^j^Hafniae 
tYf o —) YYowsWJ^CO* 3 wSb*^ 0 T **>■* Y ^ •*** ♦•*>!* v$y«l> ^biTcrfL — j 
JLv jic- 0 T J^ 1 Vi^^rf- W° - Wo" be*. 1 Yro - WA - 

• W© 

j* T) Jb- j* \j ^T ( Juan Bapta ) ,jfbiT ocL-j 

(i^jb J ACm Aa>L J*S Ull^l) 4 CaxIm ^jyl • Cam ( Am>Li AjL jt j 6 Cm AOb ilt 
• *3*^ A rfuM ffcA i5jj t-jb£ Jj Ijj 1 CJuU j Cam I <mJI> j ^jJLc j I^mC iMV'Xuia 
f l^ub jj a£ ^$jj^bjw5K> ccoyA { lyC* ly jlj ) ^ISaA L 

Ajj 3 A Cm 4Um yi Jy L*« j^Im j Ci La>m<a j CaxLm ^ I Ay £>tj yb5 ^CC> . CamI 

• CamI tAj>y At y lf jbT 1 Cam j J j jlwIjMjjufe 

f b jl AAC Y j jjyb Clli Am a£ I j^biT CaaL Am _ ^ 

« CamI jyj w U»m» j Ajj jL< 

1 - Elias Allen Fecit Londini 

2 - J # Sisson London 


«Aj/oy ^2n*- JAM JU^ aS c*J Vlrich Schniep |.L u«u>mv # s-) 

• '*~»I**31 t5*>>C fjljJoO-L (jOA^C* J £*lj jyjy 



(NOCTURNAL) .*UA -f 

j* «»>»/*• tf-** t— j|C *4 j 4 L Tf jJ ji »j «£ 

jl ( ji#l V J ) O^v^* '-'if*3 £0) L J»l*J o** 

4jL« • (Jw 1 4 J^AJM ^(JJ j 1^ i 5 I 4 JUj j I t * iAm jilkt UM ^ 5 L 

»JlIjjn» j j Ij l^jT j CaSj» 1 0 J 3 ^LLc 

aJbAa ^ L>y Ijh jLmT J J lj 6 J tutf jjrfj • Cj dc^jA jlji 4 mm ^Um> 

Side Realj*^ o**j # o*l* **• ^j***~s 3 ^ 
Solar Timei^ji> o4i 4 

. c*«t xf'f' ^ JLcca-1 jjy ff £ ^ 4j*4* tf‘V*j3>J4 Ijrfj . ccS^ 

< 53 ji 53 j J 3 4* i$4v *S" v jaK*mC t Cam I c^Cjy> CaS^> o JLc am jjg di Lsl ^1 

• ^ ^4* ^•UaK 4 j 4 »^ ^Sam o^j y> w** 3 1 $j»> ^jt-M 

,( \fA JSLiJcjAi-ilcS 1 Nocturnal 4o T p b o4*Wj 

^ft * Ci Jj—J (J^ 4 i J 4-> 4*1 Am bj h M. wy> 

3 tfJJsjiA CLL j^l vXH^j J 
• Cam# I 4 Cm A^>Im (^C ^4* ) i5j>>AffcACj4 * 4 3*^ > J» 4 4* J»mJJ 

f UaSCamI jrfCjl^j Jm C*** jL. C*m 4 c*»w\^iCjl ACijL ^1 f b 

»i>3 A5-iji Cjlc jlji J? CtJ jC A* tfij ^ 

• ( in JS-i ) Ca*J AC^ AjUl f^b 4 ( J»I>^Cmm ) ^AoJSj AC^ 

JtjWS’ J£ jb^ jl aKmmC JUjw-mI Cjja J 4**4A^t 

aJ Jjj ) ArftrCi CaLIm" • Cam U Cm AaJLy WArfJ y ^Ca ^Mjli ^jbjAj CxC L 
AC^CjIcijjlS^cJiclACjJ^ jl j t i£±> JbumJ jT S^ii < Ac 4 J jMMi £ 3^30 CamJjI 
CaLcIm 4CLa£ tjjb 4 j I*Cm 4 \J4*j Ji CaJ^^amC Ai jXOj Am 

ULaj jt AmCc£ ACj^C Cjlj 3 JrfJ b UUC ACjU CtxL ACjljC 3 I ^CU 3 

" Cm I J*W 

C .,1 j^ H i ^j^JjyCN^ . c-*m^ J*JJlcut Im ^ — 1 

, (t3^4i ) *-v-J b A^ciJl 3 4*L1*JI 


( cjU ) Diurnal 
(<^4^ ) Nocturnal 




* 


ita jSi 



(jiLwl j* w<N5 c **l» & *<** ( C ) 03*l>*f M 'r*J**“* O*' 

«4tio~l l#3 J«& J>±r*i oi.» * oiy»A*> l# lj jjJo. wJILt 

aiUa/ S> o>*lnN j* 1 jr*y ^ >«ly *1 *»y 3 jr*y^H'j <j* j' 

Nocturnal^ fj^c^ cn’c^ 

, itft&KmtbS y o * **** TTA j .»*£*—■. I 

J«& Jjtf *<a« *i>LY 6/f >•** 3 j 1 *®*—* 

ftL 3 «xi Jii c—l 11Y 0 T ‘ w " ,i V 



^ Crfl. IT 3 jju "l- IT 

. ajijjo a a* a 0 T ^ 

oS umI ^aaJ ( Nec turnal ) JLj^Sj am 

^ am L jt j j Iji iu l^j T c* La mK w*^ 
jjl*xwI a£ i ^YA J!•* Romae t Ai>L< < ^blb^l • «JlH 

A*J>L* 16A^ Jb*J<A< j**\,J^* A A J** V A Am AaIa ^U9 wT jl 4 J 3 -C ^ t WJ 

^jlyll^fi a£ ) am!a£ g^lo aU ix jl b A^m l^%0 ^IaA^I « Ubi 1 AAjjLt jft L ^3 Ju 3 AAm 

Jj! b <*l* *S *^V &)b *b TT b jYI ^b ^-ib AJ/ jHjfc jl Ca***Ij/I 

(. Cm) aU ^Ajj^ 

AS->U )Y<>o Jb*^3^>jAj**,^*® ) 16 jJa» Aj < ' r *j> jl AA-i Ai->L « .* £ 

jUuaS’ Both Bears fi 4*J£jb j!^j 3^4^ aj^jL j»b ^ajccamI aaA 
jjbj^ lj (^51 v^) ^jj* sj*j^ '-'jy* ij^i (Great Bear) 

—v^ jl ^ j A j f b joA> 'U«l A1 Am Aj^ jS Aj wilT 

Al> jl lj C*jJ (jjl ,jT *AJJ jb* fjJ** 3 Cam! AAmJ A Aj 1 ^ 3 A-;A-> 3 

► 

1 Cm I ^ A> U 

cSM j>f >> •* 

( f j^) J jljJ <^aIaju 

A b> ^jT jl^£^< ‘ >tll l j' > 1*31*0 1 $jT jl Ajliw I f A&^ jja jy& AJUm 1 *o A S a Am A Aj!a£ 1 m ItJ Aj 
( Ifo Jii ) jSH^j-^Ji>^^bTf<i oln 1 fb v 0 T ^JU J-> AJcAM^LJrfMJ J^l 

t mjl»ji+ f jl+o)X {J ^>^ Jo 3 33M* ^^Lof J°* Aj Cam! Jjjj A&mA j l il ( 4 ^A-tf 

A-->U Ij 0 T JA^ Uff J*- 1 TA 1 JLjAAJ Cam! 0 T 

O l>j A 3 ^*3* — Aj^Ia ^ l ^«»rf jj 1 ACmj l*C AA^T^o A AAImO AaAa <«SiJ a 5 A^CiT , Cam! 
wjl^wIjdAliia 3 ^3^jJi Afth A fl ^ bIjj-nSji^-^JJ^U^^i^ 3 — ^>*tV j^aIao »^j^A 

• bbu ^IjA 3 

c Aj3* > .i Cu^ j i Cam! A*>LIj I 4 Cam! ^ Amqm.j IA A^o jJ! t ^J-C 

^jjl L O (jI^ aK i ... j jam j-u 15 j Cw 1 Uj^t 


TAT 




octurnal, by Muhammad b. All, ?eighteenth century 


c 6jlo^> wOvi ) jJ«uw 1 tfj J j fc ic j£lj* |*l*i ^ l* w 1 Jj Jfl ^ lj 

( ^?f^° ) M^y6P v jgj>?so»fe ^ £/■*> iUK )j wLaxitf 

* Ca*j1aJjj1 j £> ^_j L5 J ^Jjji c ^)-C|i L jjJ j J j uuw uIJ 



267. Astronomical instrument, 
by ‘Ala’ad'din, 1864/5 a.d. 


Ifo J^i 


.(oilwl 5 j3^ oITjo jL>3 fU ?g- 

j ^jUK> L 3 ^ IJ fL a£ Cam! J w->L*£ jl Z' A 'fr . M) 

• J J jJSu jS’j * Jtj \j lft>j J«j>w (J*w^ 3 (^ 

i 4 ‘ tf.*-** < < jljil |»L ^L« j j 

wibJj . j£j s—^ajjj A-» C a^lI o OJ*^ ^ J. V . > «» 6 > 



Stmy *£ f jj* ^L>j* i>fj t ^n ybS l >j u> jl 

< uni *<*tf Aifiljf ^lu t^AY Jl“ i JJjjimYT f»^J-C pjt *»jj* 

; 0 ^ 3 *® > ~* IK l o** 

"Index of Inventors, Designers and Maker" 

, C4*>l i.ii yl^ j Ajljl f 4w 

* ( 4 -Sill.i^c _ \ 

« ,jyM» Jyn aj jjJ LJ l4^x _ y 

• i Sj~* ^j/Jlo^e_A 
• cr^W’ O 1 *^ O* ( _^* > lla*£ _ f 

• ( i/j 5 ) tf^-Y 

• ( *) ^**1*^0* •*>*»» j •***! — A 

C* Ao> l — ^ 

• ( (»?<*» ) |Sj I? 1 ‘ HI «X*>I — ) 0 

- uT*' 1-6 C* — \ Y 
• jIj * 111 — 

• O* — ) t 

• ( lS<*iA ) t>jj — — ) & 

* ( ) i >, * t ® <J 4 < > **• I* 1 ^ — \ 9 

. ( ) j^«Ue ^Ajlwl^i _ ^Y 

• ^ C* ■*■*•*■ — U 

. Jyfc 9 w s 

•( '***«»>* fa* l*'Y° 

—Y^ 

• Jy^-YY 

. jls o-*» C* J4» - Yt 


■ ( — Yf 

. C* —Y 6 

- ( *A*-1 ) C** ,A —-Y* 
. <>* ? O**’ 'jlK* O* O '** 1 a **"-YY 
. tij***J'C^C* •»-** —YA 

• jy o***_YY 
. jtj *JUI ^jm*£ & (»*i» ■***» —to 

• «»-*«• — n 

. jU-» xuk. ^oJ^^i-tY 
. o ^* 5 ***■*< c* >v«,!» «—tt 

• tt ^JU J«I K » • tf 

• '**“ c* —fA 

• rf-J 1 * «»-»« t>l >kJI_tY 

• (jfkf-*** - TA 

• oW» c* vj**f — TY 




ft# 


•©j yJujui .'oUf 


^j**-.* ( &**y &is &i) (•kWAcrt^cJ » v^A* 1 zr“ j * 4 os* 

j* L> ^^>3 I ^3L J*> a£ Jl^l £^£ JjI30 3J ^j£M>j*£b 3 

j*> 3 OjlAjwMyi fyj j w ^1 jlx* I C A3 L3 J Ajy A_i lj ^jji£ 3 O^ILtj j AJjS^lyoA 

JiUJ^Ijl 4 Cm I AtL* AJ3M j S Am W^ljJLtetfl £ a«j£L | £Mj | CUbJ |*A IjJkM jIam)) waLc I 

; o T '-**>' > C*j Z*“ *4 

'r t j*>fS!j"'•***! y^ *J **%9 °Y ***** ( j) VP^4^“ J* 4 l-^* 4 ^bc«J 

" •AmmS' |»^jjL0 ^T jl ij 3 *ft|jl Cl j Jl^l jjljJKj-o a£ Caw I ^ (aS^Cm j 

gtj»Cj ^T jl Ij |HjAj A$ w J>-*l j*> |J^ 3 ( jUjm ) 

jLjL>j i^jTjj ioj>jjaS cmI oy^ pi 3 .»». ^ 

I3 Ci l>3 I 3 JJU 1 jJ oBj>3 CmL U^ljf 4 olS^> ^ J a£ Cam I 3 

• ( ^-Ij »xiuT w Lx ) o_£ 

Cam I <J^fj wjJM ( i£j&* ^Lj^m ) ±JJ& ^IjaCmJ f-J3^ 3I jl aS UU(I ^IS 3 

^K^tci CitSjA' ^jTjlAJ^3^3^3^*ifcMU«3 ^Sjfc*- °^P‘J o**** <il*J 

^*131® JLkAjf jl ) • JmmI'J CtijJtt Ciljlrf* Cl ISAm jl a£ 3 ^3>u 'Am^I^o 3 

Cl L* d rf> 3^ L <S Cam I ^jO y>u ^J«X£ J3 1 *X> ^jlyc:^ IjIjaScmm 1 ^ US^j^ ( j+MAjiSj 

sS*J* ***^ ^^Cm I A J3M aI^aA ^IS^I 3 Lf o3?w li^ 


YAA 


( SjH ) * (*j) fit* ^CtayUaiAijjS 

• um jjj^JJu j ^ J^ j^Jy*i|jl>>|^bJLi>l^ lj • CamUj^j 

v5j*>* tfl**--* ^ £-*>* J#** j* go* 45 ^ i pi* *** 

£4 J»jk> j acm oy ly^ JyJLu jk>j^ (jtftjb 

jUAAyjyj JjLyiji i j h'w ^jfjuklt* *lfj5 ^ ,jrfLjb *y li* 4,4 -* Ji* 4 ^ 

• CmI AJ-i J^U»1 ^^Jcuol gyj AXj«>« Ay Co* Uj Cam I A^c Ajjly> f L 

) *^4 V jltjjLL ^Wj j*a oLm^j £ Cam I 

**•> j^*A~ gO ( A* — 1^ 4 rfj ) j* tf /* 4 ( ) 'S*hri&+ j * 4 ( fAY 

Irf J jrfi Jj«X>v£y Ay gyj jiLtl . Cam 1 

( g*^ 1 ) 3* ( ^3* ^ ^k*? Jjlj ( <5jj ) Oj^-»Ay ^jb 

gO ^ i jkj*-* go o^ln^ ^^3 g*3 • “'kj-i <jk-*j ou* o* 3 ^ ^jIj 

^jlj^yMyjl CuJtvL j CAMyy JL jJ ^J1q"»>1aS Cam) AJyy aIm gyj ly — ^ IjL| j4^ 

ACy j/a^»ja j ^* 4 ^ W jJ j o-mI a ci a**s ( J^ly* AAA ) 

• Cam I ACmI J jll >L ao *AjJ ^Ln> o <Aj^j jl ,jMyy ( »lCfrJ 1 »Xam ) Xu lo j 

JjlNI 4 $ ^ O o jl jj Lw* CamIaJm^ f yK j- i ft^LI Jjl A J 4 ^ ^ 4-^3 AJ ^ 

jjkLI ^y 4^yj ^yl jl ^fk c Cy^iSI* CAMlAJ^^yiJ*^ >» l*jT j| jj„£ y) 

« CwU L^o jjl^> pyj JaJ-8 IjAU»< A Jyj fi ^L i jlJyP l^y I |*^>xj L j^JCAjiyxi 

• 0^«J° l> ° -1 * g)* 4 -* ^V3 J* 4 ^ cj3-9^ ^3° 3^ 

* ^5j Li a ft _) 

. LLlo J?^L> ^ L^JjCj> _ y 

. joyKJ jy jLa^y LjO^ly JjuijO IrfCjko^gl^Jj _f 

* o Luj w j Jily Cam JaL — f 

* ^3^ 43-*<i M3^ — ^ 

• f3^ — f 

AuJj jftdy uI^mL* jJ £ i j lytoA olyjl jy Jama l^yyj jAju 

^LLmjJaJcamI ! *A—yy ^jMjU uijL^JlAjylj ) 4tfiL^jtHC am I 

" • >V jLft l|Ayyb jT jl AJ Cam 1^ ftjL* 

vi^JH ^ Cam) ^l^ybft '^MAy^j^a fj>u b yjbftjJ y»y.L^CyLlI 

4 ^3 ^ ( glrfjO f ^**3 wiyJLjftccft ± 0 J J j)^SyL>-jlyj £*j 




^ j****# j *J**b 

JJ±£ JjU» juli *»k>^L <w Ij jk»l ^1 jlrfjlj*! 

• jjj l^j Jj b> 
.oOiU ^15 j$*i 0 iS^iJ :^ 

jjl Jsutiji A$ CmIwSjjJM ijj&jjS fyj ly 3 ^IkL* gjj f b Ay a£ S^j^U^yj _ ) 

Atf frJ OC&jom j J <j IjdMMwlj ji {5 J IjJki ( jAIjaA L *AA\y } £jAI* u£yy 

t UM^Aw^Mjjujyl> Ljj I j <A Jawj? ] AYT J ^ ^ 5 jMU Ijj * > ^ > ^5 j 4A*» 

J L M..| l£ j jj^jJ 4 Ll J L ^ CmI — Y 

J If Ay J L C Ut*tjj J uj 4 A? jJ lijj £ 4 j ^ Lkj aS<C* Ajlj j 4 d Ay^J " 3 OJ 3 J " j J 

• tAy* A J jy j&AyCAfj^jO 

jJ|^n fl jA>|^> lsM yi j * X wul J ly — ,yil>iy! £»0 — Y 

gytj ^)uL(U« ^ L# I 1* j j ax !y» jj jj lyy 

• Ly 

J*"( c *0 — f 

i ___ 

AYijijr***^ ( ijJJ** ) Jcj!c*A> ,^y j£iJ l^jy l^jy <J?* 

• ^jb ^aJI^ 6 ua>-I^> j j|j 

<±Jyj3t£ ^ LyJUy Jj^ju ^ji I^JI^L— <jy ^jy t> ^Aa»b Ja^j^aS — ^tiygyj — ft 

ji-JU J-iL* ^jyy IjbcJ^Ay^j^jU^iA^j* AynSj^V )Y <Jb* i Yf f J^ - 

« um 1 A Ay*ij y l>fl y 3 &a>^li j»j j 4 jJ> Am j A A>jJi Jj 1 ® 
» wm)^oL> £yj |»J«A C'fcAwJ a£ OmI^^LS O UyJb jl ^JL £yj —f 

3 c**! ^^3 ^ pj —‘Y 

• Cm! AJmmj y>t>Ay ^iUJY j^iSj 

♦ 

U*Jb (^Uj^jSaj fjMjo ) 0 <j -tA 

. Jyy ^U-Lm J^jy 3 yySxo^b^w* j!3^Sj®»(i - p fcfl> Y^ Jb- ^5*y-° *& c * tt ^ 

j^ma^^cJ!*^!^ Ja-*35 aJ^UU- pj — ^ 

. Cm U J /J^y ^Jl^CJLij A^C 

t + 

V *AJ L aSCm !^j 3 j^U !c*xj^> aa»! ^Jb aL ^ )« 

♦ ^ --— 

b ^A) o l^Jb* aJLJ L|W A iJU) 3 J 3 «U CX^1> jUj J*> j Cm! UM<l»g^» Ay 


• Cw I A Jm AC* y ( Jj Jb TTY 

«■ 

(AW/TAT t lAA/Too ) iSjy** £<j —H 

T Y&Jl -- ' CwUcjlaJ ^ Lft t$jT jk^yggA'jJjAjw^j olyOlyj 3j*y>u j J yU I ^ aJ 

• Cm U Jj|f sirfjt lj jJly-* bS jC*>b^ Ay ^l^JUol jJ 

• cwUcC ^k u jA^U- o^JL> g<j— IT 

v jl> J «l4y^i>Y'f JL jc aJ CwI^jUjcja-w ^jJIyiL *-A*Jk grfj — IT 

^iljUT ^mwJjAJm ACCyi* Li ^(fcl^> j^lL fl f * USJi^yljl^j j U* jAy^-jJ I JyX j L L> 
jC \jt Ll> Q l> j ^y £b l> %jw lj> Aj J^y AJjlo ^jiL gyj 

« On l* Jm Jy*£» 3 ^SjJ^ •*)£ <5jlfcJ JyUM jjrfOjijiiU 
A*-£ji j? Cw ^ UsJU f bAy ^jl> ^*>jJI «A*£ ^OaJ Ijy I Jam y aS j 3 !"** grfj — IT 

t uwl 6 Cm*» 

ijf+iSM^KT***'* ±*** j»** f*l *S O-I^j AJA Ow £<j_ ^ 

^ v ^jjCwlAj J £ a** 3 lijlj* go ^ Jt- 

oTj 1 ^ * 4^3 j^ju^ GO j5* ajU-L> , Owl AJi^ j \ j /> 

oL-qjIm ^jljlj 3 « Cam I Aol A*>Jj ^-yJSj UJT) t Ay OwUjjlo 

• CAMUcC4Jjy|*L( ) fi AL 7 ilj jljL jj aJ OwUjJjjl jly-*j 

Vj- Ay aS ^\ {J 9 ^j ^^yS JOA gy|j _ \ 

• CamI* J jfi Ay ft J ^JCACubb " JO* wi b 5 ^ L* I jy 

TTA O^J J j A^Cwl^U»j^yJlcA»a^ Jo Th a UjJ l^jI jbwl jl J*LJI gyj _ ) y 

1 0j ^(X > Ih ^ g A* l>lfc ? VK 0^^ j ur*®k> jljA^^J^TAA W»^J aUjJj J^jJj^^jdJ^JfeA 

• AAi ^ 

V^O^blJ^TJ*" jCwUifj ^ jlyjbS J**l< Owl AjO ACCyi |»^>u ^ jJ A? Owl 

• AAAY*J^ Ay 

J»M>i(AOi p^wC^dLj) fli (J^*^Ay • ^ylfiuJI pj-To 

3 j^ 0 U»L, 0 Ujjj 

^ 4 , (J“ 

^jAi^LJI^I jl- T1 




• OjtrfO lij \Sjrt^X 1° taJl* 

v-^k Jjaa* ,jj Jjjwao *M^Ujl. —IT 

« CamU^ yi j^m> jYT Jb* jj a£ Li» 15 
« ObmUjj^—^I mi^iN >> jJ ^ umI ^.\*>ljli J«Im« pfj — ^T 

« umUaj jUj^L aIlSLL i* b&f Ij^T |»|^> Ijftlb ^ jAImIIi — yf 

Vj^^^V-k-J 3 ** ( j*^gO «T6 

" JjCm kj-1 A443 j-IujJ Jo> J* <jyolo jotju^Lc)jl j^OM 

• Ou tl k JJ lo b git j <J4 1 Jjj<U fr *>nM 

• 0~<1 J U JJ ^£j j* J ^ '*>*** *S+1 b < giJ _ Y f 

^ A3ij ^Ulo grfj — T Y 

^l^fbA* 0 lv »±jh j I^jS^^U/JaI^IaU. c^koif^ A^i 45 -^j^ ^4-» 

i Cm I Is jy*£ 

w 

3 A* l* J A«j ^ i L «>~>"C*j-YA 

. c-Uiiii <N ku ( Jao ) oij 0 i 4J! . 4 tij.i(jbnn--nn ) *u 

In i ,jUj jj aJ C i m l ■• T H 

« u x. y k Ami J*J Aj 

j*A IjjmJ ^LIa&^jqL c 4jJi jJ ^Wtayl^j^yj *Xi^J f O lj grfj — T © 

jjjK OtolAAMi^jI a^j jAAm A><* iyi jjA w>jA Ca«i^ f*»A* ,j-)1*J*>4-» 

C»jj^JkjUj fJjAJ Ajlj £j-i lj JL f l*k£ AJ^j jfbl gltj 

^jT jl^uttj^jQjhjXjji OumjJa£ A^jT kbAJU * AjUi-I jl 

J * ^jiLU aLm f j* Ajfjji{ Aj 3 wij^AO grfj f bAj j 

jkAX,jj> jCamJ AAm Aj-liy u* bJ jj a£ Cm cS'^-^gitj—T1 

I Jjk*\]£^jiA Ay,SsLu*i£±U&f>y»J Jytf lAy^bI sJmmojI 






i SjL* 



. *1 J^-I Jiite ^U-*3l5 cS^T ‘^ t « cU 


jiJSI J J 

Ai&Jjtf* S+t -> J 

oljl#-— « o^UV ^’ 0 " 1 ' 4 ** 

AJ&AJj^O £Xt* i t*** — 

C*yb — 

JO* J>MI- 






,jiW tf/A 

*3 


O^r* G*‘*J b “* O*^ 1 - 
o’>* 1 — 


» »*« *** » - - 

VjS- 

♦ 

y*jAjyr o“ *j — 


ji* 1 - 

^>- 

0*0 — 


l ^Lj - 

Ju j^iAA _ 




(*tf) l* a£^ — 


r“j*r?£— 





WOJ Jj j _ 



Aj l^w^g «■, 

— 


^JU? — 

^b — 

^JUaJljjj _ 

0 ^ ^ —■ 

^JUJI Jy~~- 

al-x^-JL _ 

sxj L»_ 

SiS- 

*t*££J4j — 


1 ^/ vA^"~ 

Ba.Alast *^^4 — 


j^i- 

c>- 


oiT_ 

A 

O^H — 

r* - 


uhSj^ c — 

s5^w _ 


jjjS— 


— 


0 L»y 0 U_ 




w|]bji — 



^i 0)|J Ciifr — 

^ Ai^A — 




Ami^m A IjA ^~ 


«U A**T ,jl*o_ 

e^j- 


- 


j^- 


JiU- 

A lo y — 



aUv^Ia^I — 

Jkr* 3 

WiMj LS — 

V-AjljJU J J — 

tfjJD J 1 ^ — 

*jl>* ^ J wijJI — 

0*1) l>* — 

r^- 

jU ji*l — 

^Jlko — 

Cam* Ij ^y> •» 

L^LuUlcow _ 

o’^xi — 


jUj _ 

( b—jl wfc^ j^A) o^ J — 


jSyaJlCj^ — 


■>J- 

o!*S- 

co*- 

jljAjj — 

•> 


— 

**"* * — 

wbiT_ 


Jjlkf _ 

>- 

j-- 


c 

f 

1 

"fitf- 

Juw 1 H 

•*“ — 

A.I ii 'i^w «_ 


o 1 *-- 


w^JLC _ 

f»J*- 



>«*- 

Jj^_ 



Jp- 

>*- 

•if* — 


u-i» — 

s^Jmi L^j _ 

1(0* ^lisLtjyo Jsmj *d j b^w — 








wiw_ 

j*t*£jS — 

jtfjjLuJ Cm 1 j t£ ^ A J t - * —■ 

—* 

^l> jJ1(--U> J _ 

jiL- 

ol** r*****— 

««JL* l _ 

^^(*3^3- 


Jjk»j — 

^ 4l °- 

^ilL j-w — 

o'>^- 


j4J-* — 


7 Sjlfc* 

O3—L03I <0b 3 4 £>Lti <UuVf Juc *S" 



c.» U* 

iSjj 6tfjfc-£*3 

<J Z**JL 0 

i>« 3 *-^3^ 

6^(*<u 



1 *V OmJ O ^ 

r.y~ u 

\ 

•JLi 

= 

\\Y6 

= 


- 

>-*-**> 

N \ YV 

■^J*" 

u-O 1 * •}** 

Y 

= 

\\Y\ 

= 

Jt > 

r 

= 

\ \ 1 \ 



f 

jJjli j (*-Li fj* 

UYf 

1 **rowj 


6 

♦.>UzJ 

as 

\ \ t V 

= 

6-^J 


as 

\ \ YY 

2= 


V 

— 

= 

— 

- 

A 

o^UZwl Jjtfj 


as 

» ybli 

A 


= 

as 

tr*^ 

\° 

©:>Uz*J JjIS j 4->_3»* 

Z= 

— 

^J^X*hT 1 

\ \ 

Jjtf 3 

UYA 

AZ.y 


\Y 

r UL 

— 

as 

1 

\r 


rw 





Wj 

£jjU 

(5JJ otfjk~£*J 

j*-* j •- i5 j^ 

o jU«ii 



4 J 1 yf^ 2 m* 




— 

— 

— 

Sf 

r UL 

= 

= 

jU 

\i 


= 

4jj ji 

Oy**y 

\9 

«cLc*»! ^JjUj <~j 

= 

c~J ^ y 


w 

♦clc*J (Jj lij 

= 

s= 

ii jLjj 

\A 

= 

= 

*4j 

^ji^-iu. x+j 



= 

C~~J 

(o-J)^! j 

Y° 

— 

= 

= 

IjyiuS 1 

Y \ 

“ 

= 

= 

Oy2 

YY 

= 

= 

= 

cl 

Yr 

— 

— 

— 

— 

Yf 

— 

— 

— 

— 

Y6 

— 

— 

— 

— 

Yf 

«cLiz*J ^ li j (>.-» j£. pU L 
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